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Chairman of the Council of the Sanitary Institute. 


WATER. 


IT may seem superfluous to ask what is the most 
natural liquid to take for drinking purposes ; yet some 
men say that they don’t know the taste of water. They 
boast themselves upon never touching it, and they pay 
the penalty in due course. What shall we drink ? and 
where shall we get the liquid from? are questions of 
the greatest importance to all Danger may arise 


| matter, allow it to subside, and leave it for micro- 





| 


from the contamination of the sources of water | 


supply. Sewage pollution becomes augmented in an 
ever-increasing ratio. It is found at each decennial 
census that every square mile of land in the kingdom 
has the average number of persons residing upon it, 
increased to an alarming extent. ‘The chances of 
obtaining a pure water supply from its accustomed 
sources become all but impossible in a large number 
of instances in thickly-peopled districts, especially 
when the supply is taken from a running stream. 

We will consider Water, before taking into ac- 
count the nature of other beverages. The qualities of 
a good water are negative rather than positive. It is 
the absence rather than the presence of distinguishing 
characteristics which mark its purity. Its characters 
may be considered under three heads. (1) Zhe 
Physical ; (2), Microscopical ; (3), Chemical. 

1. Physical Qualities.—Pure water is without taste, 
smell, colour, or deposit. The absence of colour may 
be observed by looking at the water through a glass 
cylinder two feet long, made to stand erect upon pure 
white paper. If the water be heated with a few grains 
of caustic potass, there will be a smell developed if 
there is much organic impurity in it, even if there be 
none perceived before it was heated. It should 
be neutral to the action of test-paper—that is, blue 
litmus paper is unaffected, and reddened litmus keeps 
its colour. 

Fill a clean Florence oil flask perfectly full with the 
water to be examined, and hold it up in front of a 
bright light. If there is organic matter in suspension 
in it, or if there be any living organisms floating about, 
they will be at once perceived. If there is any visible 
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scopical examination. If water stands these tests 
successfully, unless it contains some objectionable 
matter in solution, it is probably fit for drinking pur- 
Foreign substances which may be in suspen- 
sion are not necessarily injurious, as they may consist 
of sand or chalk, or some other comparatively in- 
nocuous material, which may settle completely as soon 
as the water is at rest, the microscope will reveal their 
nature. Let the water to be examined be placed in a 
tall champagne glass ; it should be carefully covered 
so as to keep out dust, etc., and at the end of a few 
hours the supernatant fluid may be drawn off by a 
syphon, and the sediment at the bottom transferred to 
a slide covered with thin glass, and placed under the 
field of the microscope. The nature of the deposit 
will be easily made out, and its source pretty ac- 
curately fixed upon by an expert. The débris may 
consist of cottony fibres, scales of epidermis, etc., (the 
evidence of dust,) or it may consist of particles of 
muscular fibre, indicative of direct sewage contamina- 
tion, or there may be various matters, such as ciliated 
infusoriz, bacilli, conferva, diatoms, or alge, indicative 
of living organisms, which feed and grow upon con- 
taminations of different kinds. We may find various 
species of worms, spores of fungi, etc. When they 
are numerous the water is not potable. Water 
which has decided tastes should be rejected, but 
water free from taste may yet be very objectionable. 
Common salt is not tasted until the quantity in solu- 
tion equals 75 grains to the gallon. Carbonate of 
soda requires 60 grains in the gallon before it is noted 
by an ordinary person, whilst one-fifth of a grain of an 
iron salt is at once perceived, though it is compara- 
tively harmless. The absence of taste is not, there- 
fore, a safe guide as to purity. The source of the 
water which is under examination should be fully 
known, whether it be from a tank, a cistern, or from 
a service pipe, well, stream, or lake. ‘That impurity 
which may be found in one source of supply will have 
a different bearing from that which is derived from its 
presence if the supply is from a different source. The 
position of the source should also be known. If from 
a well, all the particulars regarding the well, as to its 
situation and relationship to houses, drains, cesspools, 
pumps, stables, and even cultivated gardens or other 


_lands should be noted. The presence of chloride of 
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sedten bs in water having its sources liable to inroads | 


from sea-water has a very different signification from 
that which attaches to its irregular appearance in land. 
Microscopical Examination.—A good microscope 


with high powers is indispensable, though low powers | 


will give much information. The deposit should be 
transferred from the glass in which it has been collected 
to the slide by means of a plain straight tube of glass, 
from ;', to } of an inch in diameter, without any nar- 


rowing of the point at either end. The tubeis passed | 


down to the deposit, the finger being placed upon the 
top end of the tube. As soon as it reaches the de- 


posit the finger is raised for a momentary space of | 


time, some of the deposit at once rises in the tube, 


slide ; it should be covered at once with thin glass. 

1. Minerals, such as sand, etc., will be known by 
their shapes; they are i angular particles, often 
with conchoidal surfaces. and marl are round 
smooth globules ; they are M affected byacids. If the 
deposit be chalk it is soluble i in diluted acids with*effer- 
vescence. Iron peroxide is in reddish brown amor- 
phous masses, easily dissolving in acids. © 

2. Vegetable matters. Bits of carbon are found, 


decayed wood and coally particles from soot are easily 
made out, portions of woody fibre (Fig. 2; 5, 6, 7, 8), 
veins, ducts, and parts of leaves (Fig. 4; 1, 9, 12, 13), 
bits of cotton, linen, cells of starch, fibres from cab- 
bages in spiral threads, fragments of paper, all indicative 
of water contaminated with house refuse. But alge, 
diatoms, and desmids (Fig. 1; 5 to 12), with algoid 
vesicles, are not so injurious ; they indicate water from 
running streams, and may be harmless. 

3. Animal products. Bits of wool, particles of ins 
sect life, skins of water creatures (Fig. 43 2) 3s 45 Ss 
6, 10), epithelium or particles of skin from all sorts 
of animals, bits of muscular fibre (Fig. 4; 14). The 
identification of these will frequently point to the 
source of the contamination. 

Living organisms are extremely numerous, a mere 
list of them would fill several pages. The wheel 
animalcule and others of the énfusoria class are plen- 
tiful. Their presence in the abstract is not hurtful, 
because it is probable that they are Nature’s scavengers, 
and that they remove hurtful i ts from the 
water. If they are numerous, the inference to be drawn 


| need not be organic. 
and may be lifted out and then transferred to the glass | 





from their presence is that there is food for them ‘to 





| live and multiply upon, and that that food is probably 


drawn from obnoxious sources. This inference would 
also apply to the entomostracan crustaceans (Fig. 1; 1, 
2, 3, 4, 11), such as the water-fleas, the ‘ardigrade, or 
water-bears, and other kinds of tank life, daceria, 
vibrios (Fig. 2, 14, 15), and microzymes, or cacasymes 


| (Fig. 4; 15), as I prefer to call them, have a decided 


significance. They require high microscopical 
power to see them properly. Their presence 
in water is indicative of several things. There 
must be, for instance, organic carbon capable of 
decomposition ; also a nitrogenous substance, which 
It may be a nitrate or nitrite 
of either soda, potass, or ammonia, which becomes 


| decomposed by the growth of the living organisms, 


Minute quantities of a phosphatic salt are also neces- 
sary, for it has been clearly made out that all cell- 
growth is associated in some indefinable way with a 
salt of phosphorus. Oxygen must also be forthcoming, 
though certain of the vibrio class seem to revel most 
when free oxygen is absent. The common bacteria 


| and ordinary vibrios (Fig. 3; 13), are not in them- 
| selves hurtful, any more than are the infusoria, but 


they indicate the proximity ot putrefactive organic 
matter, which is most likely of a highly dangerous 
character. Monads or zooglez are also found with 
some rhizopods, with euglene, hydrozoe, amebe, and 
ova of every kind. The ova of worms and their 
embryos are indications of great impertance and 
of great danger to those who use water containing 
them. There may be the ova of tape-worm, of the 
round worm, or of the thread-worm, and many other 
obnoxious things, and even parts of the worm them- 
selves (Fig. 4; 8,11). When detected they should 
lead to the condemnation of the water, as not fit to be 
used for potable purposes. Any stream in which the 
muddy deposit at its edges gives indication of the 
presence of the red-blooded worm (Nais, Fig. 4; 7, one 
of the annelidz), on a warm, sunny afternoon, is cer- 
tainly contaminated by the sewage of flesh-feeding 
animals, and no water supply for drinking purposes 
ought to be taken from such a source. 

Sometimes the positive evidences of con- 
tamination are shown by the crystals which belong 
human urine (Fig. 2; 1, 9, 10, 12, 13), or epithelium, 
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or even blood corpuscles (Fig. 3; 4, 14), and corpuscles 
from other creatures may be sometimes seen (Fig. 3 ; 6, 
7, 8, 9, 10, 1); indeed, the names of obnoxious things 
may be reckoned as legion. 

Chemical Examination.—It is sometimes important 
to determine the nature of the gases which are con- 
tained in water, though the process is generally omitted 
by professed analysts. N., O., and CO, need only be 
looked for, as if hydrogen sulphide or carburetted 
hydrogen are present, their presence will be sufficiently 
demonstrated by the smell, and enable any one to 
condemn the water as unfit for ordinary drinking 
purposes ; and if ammonia exists there is an alkaline 
reaction. The ordinary proportions of O, N, and CO, 
in the ordinary supply should be ascertained, and 
departures from those proportions observed. The 
three gases generally co-exist. Natural water con- 
tains a larger proportion of O compared with N, than 
is present in the atmosphere. This fact is used to 
show that the air is a mixture of gases, and not a 
chemical compound. The quantity of oxygen present 
in a pure water exceeds 30 p.c., as against 21 p,c. of 
the gas in the atmosphere. If water be boiled so as 
to drive off all the contained gases, and if it be then 


shaken up with a measured proportion of common 
air, in which the gases normally exist as about 4 N to 10, 
it is found that the proportion dissolved is as 1°8 N to 
1'O, scarcely half the quantity of N as found in the air 
being dissolved by the water. This latter gas is not 
much interfered with by impurities, the quantity being 
nearly the same in pure as in impure water, but 
when it is found that O is decreasing and CO, 
increasing it is evident that the O is being used for 
oxidising purposes, and that there is C in the water, 
which must be derived from the decomposition of 
organic compounds. The presence of CO, is easily 
shown by exposing the water to bright sunshine 
in a covered glass, the CO, attaches itself to the sides 
of the glass. This, however, is not positive proof, for 
if the water has been drawn from a service pipe in 
which air has been forced into the water by extreme 
pressure, the pressure being removed, allows the 
absorbed air to escape from the water, and it 
attaches itself to the glass in a manner similar to that 
of CO,. It is not difficult to clear the gases from a 
given quantity of water if proper apparatus is at hand. 











It requires a mercurial trough and all the usual 
apparatus. The collected gases are then passed 
through a solution of KO, by which the CQ, is 
absorbed and the consequent increase of weight is 
noted. It is then passed through potassium pyro- 
gallate, by which the oxygen is arrested; the residue 
being nitrogen. The chemical examination of water 
is said to be either qualitative or quantitative. The 
processes are intricate, and would require more space 
than can be devoted here to their description. I shall 
only give some general directions which may enable 
the reader to determine that a given water is a 
suspicious water, and ought not to be used as potable 
water. It will be therefore as to quality of impurity 
and not as to quantity that our observations will 
extend. 

The ‘reaction on /itmus paper has been already 
mentioned. If ‘urmeric paper be browned, the 
water is alkaline ; if it be due to NHs, the alkalinity 
disappears on boiling ; if it is not so removed, there is 
a fixed alkali, as soda, in the water. If the NH, is 
free, a test liquor called Vess/er’s solution gives a colour 
or a precipitate according to the quantity. If the 
water be boiled with certain reagents, as potash 


and permanganate of potash, the albumenoid matters 
which may exist in solution in the water are broken 
up ; the nitrogen present in the compound is made to 
form an ammonic salt, and if then the water be 
Nesslerised, as it is called, it gives a result which is 
assessed according to the tint of brown colour which 
is produced in the liquid acted upon. This reaction 
is not a safe guide, for the nitrites and nitrates 
produced by the sewage of former ages, and which 
are now innocuous, are made to appear as evidence of 
a previous sewage contamination, and assessed as if 
now dangerous. If the sewage contamination is of a 
late date, there are other means which are more reliable 
and safer guides. We may look for chlorine and 
phosphoric acid (HsPO,), whilst the changes which 
may arise in the quantities of HNO, and H,SO,, or 
the presence of metals which are foreign to the usual 


water of the district, are the best guides as to con- 
tamination ; though I am not inclined to depreciate 
the value of the Nessler’s test when the ordinary states 
of the pure water of the district are well-known. 
Chlorine is detected by nitrate of silver, the water 
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being first acidified by a few drops of nitric acid 
(HNO, ; there is a white precipitate, becoming darker 
by the continued action of light ; one grain per gallon 
gives a slight haze, whilst four ins show a 
marked degree of turbidity, becoming in due course a 
decided precipitate ; but ten grains give a precipitate 
immediately. All hard water contains from one to two 
grains of chlorine per gallon. It is the difference in 
quantity in the water under examination from the 
usual amount which is the guide as to contamination, 
for if the specimen has not been affected by tidal waters, 
it indicates the certainty of sewage contamination 
when the quantity of chlorine in a given specimen 
shows signs of irregularity and of increase over the 
normal amount. 
(Zo be continued.) 


ae 


Che Het Class-Subject, ‘ Elementary 
Science,’ 
( What to teach, and how to teach it.) 
BY RICHARD BALCHIN, 


In the syllabus of work for Standard IV. which ap- 
peared in last month’s issue of this magazine, it will be 
seen that we start with a description of some of the 
common elements and compounds. It is almost im- 
possible to advance in any path of knowledge without 
at least some chemistry. 

Apparatus is here required. For the twenty-five 
years during which I have taught boys ‘ elementary 
science ’—that is, up to the present time—I have had 
to furnish apparatus at my own cost, and have often 
been sneered at for my pains. ow, however, we live 
in happier times, and the School Board for London will 
make a special grant of apparatus to those teachers 
who desire to take up science in their schools, It 
may be interesting to see the list which the Board 
granted for the use of Gloucester Road School, and 
which grant has been repeated in the case of my 
present school at Peckham Rye :—- 

1 pneumatic trough ; 3 stoppered gas-jars ; 2 sets of 
glass beakers; 2 glass funnels; 2 Woulff’s bottles ; 
2 retorts ; 4 lbs. glasstubing; 100 test tubes; 2 dozen 
glass-stoppered bottles ; 2 spirit lamps; 1 set of porce- 
lain saucers; one set of enamelled’ iron saucers ; 
2 retort stands ; 2 test-tube stands ; 1 Bunsen’s burner 
and 12 feet of rubber tube ; 1 pair of scales; 1 set of 
cork perforators ; an assortment of corks; 1 pair of 
pliers; 1 file; 2sets of filter papers ; iron and copper 
wire; pestle and mortar; 2 deflagrating spoons; 
one pint each of nitric, sulphuric, and hydrochloric 
acid; 2 lbs. chlorate of potash; }-lb. black oxide ; 2 Ibs. 
granulated zinc; phosphorus; sulphur; iodine; 
litmus ; sodium ; etc. 

Before taking the lessons proper to the course it will 
be necessary to explain some of the apparatus. 

Lesson 1.—-THE Pneumatic Troucu. (Note.—I 
need no longer give a list of the objects required to 
illustrate the lesson. This information may be gathered 
from the notes.) While in Standard III. the boys 
learned that by breathing we effected a change in the 
air. We wish to examine our breath and compare it 
with the ordinary air to discover the nature of this 
change. Ask the boys how they would obtain a gas- 








jar full of ‘breath.’ So lead to the dual operation 
by which this is done, #.e.: (1) We get rid of the air 
in the jar by filling the same with water. (Two things 
cannot occupy one and the same space at the same 
time. The pressure of 15 lbs. to the square inch on 
the surface of the water ou¢side the jar keeps the water 
up inside.) (2) By means of a bent tube we breathe 
up into the jar so as to allow the breath to displace the 
water. Let one ot the boys do this. Now place two 
jars side by side—one full of ordinary air, and the 
other full of expired air, ¢¢, ‘breath.’ Show by dip- 
ping into each jar a lighted taper, that there is a 
difference in the two airs or gases. By this and other 
experiments, the ‘use’ and ‘principle of action’ of 
the pneumatic trough may be illustrated. Show how 
a very cheap and simp'e pneumatic trough may be con- 
strueted with a pail and two bricks. (Two lessons will 
probably be found necessary for this subject.) 

Lesson 2.—THE Spirir Lamp. Show the parts ot 
the lamp. Show the boys how to make a very cheap 
one. Get an empty penny ink-bottle with a cork, 
through which passes a piece of tin bent into the form 
of a short tube for the wick. ‘This is described and 
illustrated on page 51 of the Science Reader for Stan- 
dard IV. (Hughes). 

Fill the lamp with methylated spirit, and light it. 
Show and explain the observed facts in the following 
order :—(1) Spirit is very volatile, 7.c., soon changed to 
its vapour ; the heat of the hand sufficient to effect 
this. (Spiritus (Lat.) = breath.) (2) This vapour is 
inflammable. To show this, fit a cork into a large test- 
tube, pass a piece of pointed glass tube through the 
cork, heat the spirit, and light the vapour issuing from 
the point of the tube. (3) By capillary attraction the 
spirit rises up the wick. (4) The match first applied 
gives the heat sufficient to vaporise the spirit and then 
to inflame the vapour. (5) The heat of the spirit- 
flame continues the processes of evaporation and in- 
flammation. 

(Note.—There is quite enough material here for two 
lessons.) 

Lesson 3.—THE SrRUCTURE OF FLAME. (For 
the subject-matter of this, and the following lesson on 
the Bunsen burner, I almost feel that I need simply 
refer the reader to pages 47 to 50 of Tyndall’s ‘ Heat 
considered as a mode of Motion;’ anything more 
charming than this description I have never read. As, 
however, some teachers may not have the book by 
them, I will give, in the usual manner, the outline of 
the lessons.) 

To illustrate the structure of flame, I have made a 
very thick candle in the way following. Procured 
2 lbs. of ordinary ‘dips.’ Put them all into an iron 
saucepan and melted them. Took the wicks out of 
the melted fat, and twisted them together to form one 
large wick. Placed this wick upright in an empty tin 
can, such as coffee or preserved lobsters are sald in ; 
fastened the wick top and bottom. Poured the melted 
fat into the tin,so as to fill the space around the 
upright wick. Let the whole cool for a day or two. 
Cut out the bottom of the tin, and then pushed out 
my ‘ giant candle,’ as the boys called it. (Zn passant— 
This was all very satisfactory, except that at home I 
occasionally heard mutterings about the potatoes 
tasting of tallowcandles. But, of course, science, etc.) 

Get the large candle well alight and quite pro- 
tected from draughts. Pass down into the middle of 
the flame one end of a piece of glass tube. Some gas 
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passes up the tube and can be lighted at the other 
end. This gas came from the interior of the 
flame ; therefore the flame seems to be a hollow case 
enclosing inflammable vapour. ‘Test this in another 
way, by letting down from above on to the flame, as 
far as the middle of it, a sheet of clean paper. ‘The 
paper is burnt or scorched in ring-form, in the 
centre of which the paper is unconsumed. The 
‘vapour’ is the vapour of tallow. Show that tallow 
may be converted to vapour by heat, and that this 
vapour is inflammable. Heat some melted tallow in 
a test-tube, as described in the case of spirit, in a 
previous lesson. (Should not at present use the term 
‘hydro-carbon’ for this vapour, but simply ‘ fat- 
vapour.’ Nor would it be advisable to speak of the 
‘ oxidising’ or ‘ reducing’ flame.) 

After these preliminaries, the observed facts will be 
taken in the following order: 1st, the tallow melts ; 
(2) the liquid fat rises up the wick ; (3) the fat is 
changed to its vapour, which fills the interior of the 
flame ; (4) the vapour burns. 

(Note.—This lesson should be repeated after the 
boys have taken up the subject of oxygen, hydrogen, 
carbon dioxide, and the composition of air and 
water. Zhen the nature and products of combustion 
may be explained, and the lesson upon the Bunsen 
burner given.) 


LESSONS 4 TO Io. 


Matter and elementary bodies. 
Hydrogen. Composition of water. 
composition of air. Carbonic acid. 


Oxygen. Carbon. 
Nitrogen and the 


The subject-matter of these seven lessons is given 


with sufficient fulness on pages 7 to 30 of the 
Science Reader for Standard IV. and on pages 86 
to 140 of that for Standard V. I particularly call 
attention to the illustration on page 140 of the 
latter. It would be well to make a large ‘wall’ 
picture of this for continual reference. I may 
perhaps mention, in connection with the lesson upon 
‘oxygen,’ that we are in the habit of performing an 
experiment which shows in a striking and interesting 
manner the fact that this gas is a supporter of 
combustion. As far as I know, the experiment is 
not described in any text-book. 

I have on the table a glass vessel holding about 
two gallons of water. A small aquarium will answer 
the purpose. A small taper is fixed in a piece of 
cork and floated on the surface of the wafer. A large 
beaker or tumbler is then inverted over the lighted 
taper, and pressed down to the bottom of the vessel 
of water. The taper consuming the oxygen of the 
air begins to burn dimly. I then, by means of a glass 
tube from an oxygen generator (7.¢., heated potassium 
chlorate, etc ) introduce a fresh supply of oxygen to 
the inverted tumbler. The consequent brightening 
up of the taper, buried as it is in the vessel of water, 
forms an exceediogly beautiful object. 

Any additional matter which the teacher may 
require for this part of the subject will be found in 
the Chemical Notes by Dr. Aveling, as they appear 
from time to time in this magazine. 


LESSONS II TO 14. 


Distinction between chemical and physical proper- 
ties. Weight. Attraction of cohesion and the three 
states of matter, #2, solid, liquid, and gaseous. 
Indestructibility of matter. 


Here, again, I feel that to re-state the substance 
of these lessons would be a needless repetition. I 
therefore refer the teacher to Chapter IV. of the 
Second Science Reader. 


(To be continued.) 
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Chemistry of the Non-Metullics. 
By EDWARD AVELING, D.Sc. LONDON. 

[This series of articles, whilst dealing with the subjects required 
by the University of London for the Matriculation Examination 
and with those required at the Elementary Stage of the Inorganic 
Chemistry (Branch X.) Science and Art Depastanent, is intended 
as a practical guide to the philosophical and systematic study 
of the non-metallics. ] 


CHAPTER III.—(continued.) 
EXAMPLES ON THE PREPARATION OF HYDROGEN 
FROM ZINC AND SULPHURIC ACID. 
(For Solution.) 
(5) Required 6 grams hydrogen. What weight of zinc must 
taken ? ose s+ 195 grams, 
(6) 7 grams sulphuric acid are poured on a mass of zinc. 
How much of the metal is dissolved? ... 4)", grams 
(7) 4 gram hydrogen is evolved. What weights of metal and 
acid have been used? 16} ems. of sinc, 244 gms. acid. 


(8) 8'05 grams of zinc sulphate are formed. What weight of 
zinc has been dissolved? What weight of hydrogen 
is evolved? ... ws 3h grams andy gran. 








Lastly, so far as this particular equation is concerned, 
we may consider the question of volumes. As in dealing 
with weights we had to study certain essential prelimi- 
naries, so in dealing with volumes we have to master a 
general principle. 

For its understanding a knowledge of thermometers, and 
of the laws of barometric pressure is necessary. A ther- 
mometer, Sepuos (thermos) = heat, “erpov (metron) = mea- 
sure, is a register of temperature or a register of the con- 
dition of bodies in regard to sensible heat. The ordinary 
thermometer is a closed glass tube, with a bulb at one 
end. It is partly filled with the liquid metal—mercury. 
Above the mercury is a vacuum. Plunged in melting ice 
the mercury stands at a certain level. This is marked on 
the glass, and called the freezing point of water. Plunged 
in the steam of boiling water, the mercury rises to and 
stands at another level. This is marked on the glass as 
the boiling point of water. The space between these two 
marks is divided into a certain number of equal spaces, 
called degrees. 

In the scientific thermometer, the scale of Celsius, the 
Swede, is used. On this scale 0° is written opposite the 
level of the mercury, when the instrument is placed in 
melting ice, 100° opposite the level of the mercury when 
the instrument is placed in the steam of boiling water. 
Briefly, the freezing point is 0°, the boiling, 100°, The 
space between is divided into one hundred equal parts. 
And this scale is called the Centigrade (centum = one 
hundred, gradus=a degree). 

Two other scales are occasionally used—the Fahrenheit 
which has for freezing point, 32° ; for boiling, 212°. The 
fixed points on the Réaumur scale are o° and 80°. 

Sometimes it is necessary to convert.the degrees 
registered on one scale into their equivalents on another. 
This is done by the following plan :— 


(i.) Zo turn a certain number of degrees expressed on the 
Réaumur scale into the equivalent expression on the Centigrade 
scale, 


From freezing to boiling point on Réaumur scale = 80 spaces. 
” ” ” ” ” ” Centigrade ” =100 ,, 
80 spaces on the Keaumur scale correspond with 100 on the 
Centigrade. 





I space on the Réaumur scale corresponds with ‘yi? =§ 
| the Centigrade, 


on 
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If R. be the number of degrees on the Réaumur scale, 
the level of the mercury is R. spaces above the freezin 
int, o° ; on the Centigrade the level of the mercury wi 
(R.x$) spaces above freezing point; and as the 
freezing point on the Centigrade scale=o°, (R. x 4) will be 
the number of degrees on the Centigrade that corre- 
sponds with R.° on the Réaumur. Hence the rule, 
R. x #=C, 
(ii.) 70 turn a certain number of degrees expressed on the Centi- 
grade scale into the equivalent expression on the Réaumur scale, 
From freezing to boiling point on the Centigrade scale= 100 


spaces. 
From freezing to boiling point on the Réaumur scale=80 


spaces, 

100 5 on the Centigrade scale correspond with 80 spaces 
on the Kéaumur. 

I space on the Centigrade scale corresponds with 4f;=% on 
the Réaumur. 


If C. be the number of degrees on the Centigrade scale, 
the level of the mercury is C. spaces above the freezing 
point, o° ; on the Réaumur scale, the level of the mercury 
is(C. x #) spaces above freezing point, and as the freezing 
point on the Réaumur scale =o’, (C. x ¢) will be the 
number of degrees on the Réaumur scale that corresponds 
with C.° on the Centigrade. Hence the formula : 

C.x#=R. 

(iii.) Fahrenheit to Centigrade. 

From freezing point to boiling point on Fahrenheit scale= 180 
spaces (212 —- 32). 


From freezing point to boiling point on Centigrade scale= 100 
8 

180 spaces on the Fahrenheit scale correspond with 100 on the 
Centigrade. 

1 space on the Fahrenheit corresponds with }{f=§ on the 
Centigrade. 


If F. be the number of degrees on the Fahrenheit scale, 
the level of the mercury is (F.—32) spaces above the 
freezing point, 32°; on the Centi the level of the mer- 
cury will be (F.—32)§ above freezi int ; and as on 
the Centi e that point =o’, (F.-3 pa ue me 
number of degrees on the Centi e that corre- 
sponds with F.° on the Fahrenhejt. Hence the formula : 

(F. — 32)§=C. 

liv.) Centigrade to Fahrenheit. 


As above, I 5 on the Centigrade scale corresponds with § 
space on the Fahrenheit. 


If C. be the number of degrees on the Centigrade scale 
the level of the mercury is C. spaces above freezing 
point, o” ; on the Fahrenheit scale the level of the mer- 
cury will be (C. x #) above the freezing point, 32°. Hence 
(C. x §)+32 will be the number of degrees on the Fahren- 
heit scale that correspond with C.° on the Centigrade. 
Hence the formula : 

(C. x 2)+32=F. 


(v.) Fahrenheit to Réaumur. 
By reasoning similar to that under (iii). 
(F. —32)$=R. 
(vi.) Ae to Fahrenheit 
By reasoning similar to that under (iv), 
(R. x $)+32=F. 





EXERCISES ON THERMOMETRIC SCALES. (Solved.) 


(14) Express 15° C. in terms of R. and of F, 

100 spaces on the Centigrade scale correspond with 80 on the 
Réaumur, and 180 on the Fahrenheit. 

1 space on the Centigrade scale corresponds with y%y'5 or ¢ on 
the Réaumur, and }§§ or $ on the Fahrenheit. 

15 spaces on the Centigrade scale correspond with $x 15= 
be 3=12 on the Réaumur, and } x 15=9 x 3=27 on the Fahren- 

eit ; 
* on R, = 12", on F, =27 above freezing point =27 + 32= 59°. 





15) Express 20° R. in terms of C, and F. 
spaces on the Réaumur scale correspond with 100 on the 

Centigrade, and 180 on the Fahrenheit. 

I space on the Réaumur scale corresponds with 4,°f- or $ on 
the Centigrade, and 44° or ? on the Fahrenheit. 

20 spaces on the Réaumur scale correspond with § x 20= 

x 5=25 onthe Centigrade, and $ x 20=9 x 5 = 45 on the 

ahrenheit. 

-* on Cy =25", on F,=4§ above freezing point =45 + 32=77°. 

y~ Arps degree on the Centigrade scale corresponds with 
- 40° 


180 spaces on the Fahrenheit ‘scale correspond with 100 on 
the Centigrade. f cE 


Is on the Fahrenheit scale corresponds with }$$ or § on 
the Centigrade “ih 


But — 40° F. is 72 below freezing point. 

72 spaces on the Fahrenheit scale correspond with § x 72 = 
5 x 8=40 below freezing point on the Centigrade. As the freezing 
point on the Centigrade scale is 0°, — 40° F.= — 40 C,°. 

(17) What degree on the Centigrade scale registers the same 
temperature as five times that number of degrees on the Fahren- 
heit scale ? 

Let x=number of degrees C. ; then 5x=number of degrees F., 
And +x $+32=5+, 
9x + 160=2 
160= 16x, 
10=, 


10° C.=50° F, 
EXAMPLES ON THE THERMOMETRIC SCALES. 
(For Solution.) 
(9) Express 12°C., 180°C.,-27°C. on the Réaumur and 
Fahrenheit scales, 


98° R.. 532° F. 5 144° R., 356° F. ; - 213° R., — 162° F, 
(10) Express 80° R., 33° R.,—4° R. on the Centigrade and 
Fahrenheit scales. 
100° C, 212° F. ; 43°C. 398° C.; -—5°C. 23° F. 
(11) Express 52° F., 464° F., —12° F. on the Centigrade and 
Réaumur scales. 
11}° C., 8§° R. ; 240° C., 192° R. ; —24$° C., 198° R. 


All gases must be compared at the same temperature, as 
arise of temperature causes expansion of gases. It is 
agreed that gases shall be compared one with another at a 
temperature of o° C. This is spoken of as the normal 
temperature. 

Again, gases must, for comparison, be under the same 
pressure,as an increase of pressure decreases their volume. 
And it has been arbitrarily decided that gases shall be 
compared one with another at a pressure — to that of 
a cola of mercury 760 m.m. in height. This is spoken 
of as the xormal pressure, and will necessitate a descrip- 
tion of the barometer. 


(Zo be continued.) 
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Article 106 (6). 


Merit Grant in Infant Schools. 


BY MRS. MORTIMER, 


Lecturer on Kinder-garten at the Home and Colonial Training 
College, London, 


Section I11—The Phenomena of Nature. 


In giving lessons in this section the teacher will find that 
the children will take more interest and the lessons will 
prove more beneficial if she selects appropriate days for 
them; #.e., a day on which the particular phenomenon form- 
ing the subject of the lesson can be seer. by the children. A 

on snow given in summer would be an unnecessary 
tax on the children’s m , would increase the diffi- 
culties of the lesson, and probabl leave false impressions 
on the children’s minds. On the other hand if given 
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when the snow is falling or has already fallen, the children 
would be interested in the matter, ready to talk on the 
subject, and hence eager to learn all they could about it. 

In drawing up a course of lessons, it would be as well 
if the teacher were to take this into consideration, and 
thus, as far as possible, place each subject in its appro- 
priate season. 

The lessons in this section will be almost entirely can- 
versational, since with infants it would be impossible to 
treat the matter scientifically ; in fact, the teacher will 
have to be very careful to keep her lesson within the 
range of the children’s capacities. 


Section III.—Scenes of Common Life. 


Here, again, it will be necessary for the teacher to select, 
especially for the first few lessons, those scenes which are 
most familiar to the children, ¢,¢., for country children, 
lessons on the garden, the fields, the farm, etc., would be 
suitable, whereas for town children, lessons on a shop, the 
streets, the conveyances, railway stations, etc., would be 
more appropriate. 


Section IV.—Common Employments. 


In this section the teacher would require good diagrams 
of the ordinary trades, and would, of course, select those 
of the immediate neighbourhood with which to 
commence. 

It is intended in the following articles to give lessons in 
these three sections. 


LESSON—THE RAIN. 


I. Now, children, I want you to tell me how it is your 
boots are so dirty, and your hats and coats so wet? It 
has been raining. How is it that the rain makes you wet? 
Because it is water. The children should then repeat, 
‘ The rain is water, and therefore if it comes down on us 
it makes us wet.’ From where does the rain come? 
From the clouds. If we look at the sky before it begins 
to rain, what do we see there? Clouds. Do the clouds 
always look the same? No, sometimes they are very 
black ; sometimes they look like white smoke, sometimes 
they are all over the sky, and sometimes they seem only 
in one part. Can you tell me anything else about them ? 
They sometimes seem very thin and light, and sometimes 
so thick that you cannot see through them. Very often 
you can see the clouds moving along. When the clouds 
are thin or not all spread out, what de you see above 
them? The bright blue sky. This looks very pretty. 
Do we like to see the sky covered with dark sli ? No, 
it looks very dull. And for what other reason? Because 
it will rain. And why do not little children like rain? 
Because we cannot go out to play ; and we do not like to 
stay indoors. 

Are there always clouds in thesky ? How does the sky 
look when there are no clouds? Very high up and very 
blue. Then What do youseeinthe sky? The sun shining 
brightly. Do we know when it is going to be cloudy? 
No, we look at the sky and it is quite bright when we go 
to bed, and very often in the morning we find it raining. 
What should we have seen if we had sat up all night? 
Clouds coming over the sky. Yes, the clouds form in the 

-air, and after a time they break, and then the rain comes 
down. There are some countries where the people know 
when it is going to rain and when the rain will stop. In 
these countries the rain keeps on for a very long time— 
several weeks or even months, and then when it stops it 
does not rain again for a long time. Is this the case with 
us? No, we do not know when it is gaint. to rain or 
when it will stop. Do you think you would like to live in 
those countries? Whynot? There would be so many wet 
days together. And what about the time when there is no 
rain at all? Do you know what happens to the ground? 
That is right, it gets very dry, and the sun is very hot ; you 
could not play then because of the heat. Do you know what 
we call that part of the year when the sun is very hot? Yes, 
the summer. Can you run about then? Yes, but we soon 
get tired. Do you know what we like to see when it has 





been very hot? The rain. Why? Because it makes 
ing seem so fresh and cool. how do you think 
the people who live in those very hot countries when 
they see the rain coming? They are very pleased. Why? 
Because the rain makes the air cool. Little children very 
often like to watch the rain from the window ; perhaps they 
have been playi B: they see the rain and run indoors to 
watch it. You told me just now that the rain comes from 
the clouds ; how does it come down? It falls down. But 
if you look at the pavement directly it begins what do 
see there? Little spots. How can you make drops like 
that? By ing water slowly. ‘If I water from 
a jug do I spots? No, y is this not like the 
rain? The children should then * Rain falls from 
the clouds in drops.’ Does the rain always come down 
the same? The teacher should then explain to the 
children that the rain always comes in drops, but some- 
times these drops are very large, sometimes  sniall, and 
sometimes so small that you can hardly see them. Again, 
the rain sometimes comes down quite straight, and at 
other times slanting. Sometimes the rain is so slanting 
that if you stand under a high wall you will not get wet. 
Do you like being out when it is raining very fast? Why 
not? It makes us wet and we mightcatch cold, Doyou 
like to watch the rain come down very fast? What do 
you see when you watch the rain beginning? A few large 
drops,then they come faster and faster, till at last they seem 
to come down all together, and run along the streets, The 
gutters are quite full of water, which runs along very 
quickly. Perhaps there were some people in the street 
when the rain began. What did they do? They began 
to run, and in a few minutes there was nobody in the 
street. What do we call the rain that comes down 
suddenly, and then leaves off and it is fine again? A 
shower of rain. What do people use when they go out in 
the rain? Umbrellas. 7 else? Overcoats. Yes, 
and have you not seen men with shiny coats and capes ? 
What are these coats called? Wa f coats. What 
do you mean by waterproof? Anything that will not let 
water through is said to be waterproof. What does t oo 
mother put on her feet to keep her boots dry? 
Goloshes, 

II. Now we have found out a great deal about rain, but 
there is something more I want you to tell me. Do you 
know of what use the rain is? To make the ground wet. 
Why do we want the ground wet? To make the things 
grow. Tell me some of these things? Flowers, apples, 
pears, vegetables, trees, etc. How does the ground look 
when it has not rained for some time? Very hard and 
dry. What do you do to the garden then? Pour water 
from the can. Yes, I suppose you have noticed the end 
of the spout of this can. What can you say of it? It is 
full of little holes. Yes, this isto make the water come out 
more like the rain. What does the water do? It makes 
the ground softer and the plants fresh and bright. Yes, 
the rain is part of the food of plants. The children 
should then repeat, ‘The rain softens the ground and 
makes the plants grow.’ 

That is one use of rain; now 1 want you to tell me 
another. What do you want when you feel thirsty ? Water 
to drink. Where does this water come from? Yes, you 
getit out of thetap; but if it were not for the rain, we 
should not have any water to drink. The children should 
then repeat, ‘ It is the rain water that we drink.’ é 

Some of your mothers have large tubs in their 
gardens. Do you know the use of these? To catch the 
rain. What do they do with the rain water? Use it for 
washing ;both themselves and the clothes. How does 
this water feel? Very soft and nice. Does it taste and 
feel like the tap water? Ohno. That is right, and some 
day I will tell you what makes the tap water taste and feel 
different to the rain water. 


LESSON—A SHOP. 


I, Jntroduction—The children should be asked, If 
your mother sends you to buy some bread, where do you 
go for it? Tothe baker’s shop. Do you know anyother kind 
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of shop? Name some. What is a shop? The answer will 
most likely be, ‘A place where we can buy different things.’ 
Can we buy all things at the same shop? No, we buy 
different things at different shops. 
Il. Description.—Can you tell me what kind of a place 
a shop is? It is like a house. I should say it is a part 
of a house. Which part ofa house is it? It is the bottom 
art of a house. Is there nothing underneath the shop? 
es, very often the kitchen is under the shop, or e 
there are cellars. What is there over the shop? There 
are rooms. Now what is the shop like? Yes, it is like a 
very large room. But do you know how it is different to 
aroom? It has a very large window. Do we ever have 
such large windows to our rooms? No. Generally all 
the front of the shop is a window. How do you get into 
the shop? By the door. Where is the door? By the 
side. Yes, but sometimes the front of the shop has two 
windows ; then where is the door? In the middle. What 
do you generally see outside shops, over the door or 
window? We see a name. Whose name is it? The 
man’s whose shop it is. Yes, he generally has his name, 
and sometimes, too, the kind of shop he keeps. If aman 
sells bread, what would he have over his shop? Baker. 


Now we will go into the shop. How shall we get in? | 


Ly the door. What shall we see when we get in? The 
counter. What is the counter like? It is something like 
along table. There is one difference between the counter 
and a table ; what has the table that the counter has not? 
It has legs. What has the counter instead of legs? A 
piece of wood all along. Do you know what is the other 
side of the counter? Generally drawers, sometimes only 
acupboard. Now if the counter were made exactly like 
a table, with legs, the shop people would not be able to 
put anything under it, because it would look so untidy, 
therefore it is all covered in with wood. What is the use 
of the counter? To put things on. Where does the 
master ofthe shop stand? Behind the counter. Where 
do you stand when you go into the shop? In front of the 
counter, 

There is very often one particular drawer in the counter, 
do you know the use of it? The man puts the money into 
it. Do you know what it is called? Thetill. What is 
the use of the till? Is the drawer always opened for the 
money to be put in? No, sometimes it is dropped in 
through a hole in the counter. The till is generally kept 
locked. Why? 

Now, if you look round a shop, what do you see in it 
besides the counter? Yes, there are generally a great 
many shelves. What is the use of these shelves? Do 
you ever see anything else in shops? Very often there 
are chairs for the people who go in to buy to sit on. Do 
you know what the master of the shop calls the people who 
go into buy? His customers. And what do we call the 
master of the shop? The shopkeeper. Then some 
shopkeepers put chairs in their shops for their customers. 

The teacher might here let the children describe any 
special shop, ¢.g., some shops have a counting-house— 
some have hooks and no shelves (butcher’s)—the 
peculiarities of the fishmonger’s, the chemist’s, etc., etc. 

You told me that shops have large windows, do you 
know why this is? To make the shop light. Yes, and 
there is another reason. Do you like to look in shop 
windows ? Why? Because of the pretty things in them. 
Who puts these pretty things in the window? Why? To 
make people look in and see what nice things he has to 
sell. The shopkeepers like Jarge windows so that they 
can put a great many things in them, and make them look 
as pretty as possible. 

When you go to buy anything for your mother, what 
does she give you? Some money. To whom do you 
give it? To the shopkeeper. What does he give you? 
Perhaps some sugar or tea—indeed whatever you ask him 
for. What does he do with these things before he gives 
them to you? He wraps them up in paper. Yes, and 
before that what docs he do? He weighs them. What 
must he have in order to weigh them? Scales and weights. 
If you’ go to buy milk, do you have it weighed? What 
does the milkman do? He measuresit. If you go to buy 








calico, what does the man do with it? He measures it. 
Is that measure the same as the one used for measuring 
milk? No, the one is a kind of mug, the other is a long 
measure. Now we have found out that some shop 

use scales and weights and others use measures. 

Now there is one thing that people who go to buy at 
shops ought to be very careful about. Supposing Mary’s 
mother gave her sixpence and told her to go and buya 

nd of sugar, what would she have to bring back to 
er mother? Sugar. Yes, and something else besides 
sugar. Some money. Do you know how much money? 
Threepence. What do we call that threepence? The 
change. Then Mary would have to bring back the 
sugar and the change. If her mother only gave her 
threepence, what would she have to bring back? Only 
the sugar, there would be no change. Then when you go 
to buy, you must be very careful about the change, and 
take care not to lose it going home. 

There is still another thing I want toask you. When 
your mother sends you for some bread, where will you go? 
To the baker’s. And if she sends you fortea? To the 
tea-grocer’s, And for potatoes? To the green-grocer’s, 
And for’soap? To the oil-shop. Now when your mother 
sends you for anything, you must first think to what shop 
you have to go to get it, so that you do not goto the 
wrong shop. It would be rather silly to go tothe butcher’s 
and ask for some bread, or to the baker’s for some meat ; 
wouldn’t it? 

ILI. Summary.—A shop is a place where we buy 
different things. 

The owner of the shop is called the shopkeeper; the 
people who buy are called the customers. 

The shop has a large window, sometimes two. It has 
a counter, shelves, scales and weights, or measures. 


LESSON—THE BAKER. 


Apparatus: Some flour, yeast, salt, water, wheat. A pan 
Sor mixing flour, yeast, and water. Some‘ sponge’ and 
dough. Picture of baker. 


I, Jntroduction—The children should be questioned 
on what they had for breakfast. Ask them if they know 
who makes the bread? The children should then repeat, 
‘The man who makes bread is called the baker.’ Does 
the baker make anything besides bread? Yes, he makes 
buns, cakes, biscuits. 

Il. Bread making.—1 have all the things on the table 
used to make bread. I want you to look at them and 
tell me their names. The teacher, pointing to some flour, 
asks, What is this? and this? Youdo not know? Well, 
I will tell you. We call this yeast. Water and salt 
should then be pointed to and named. Now tell me all 
the things used to make bread. Flour, yeast, salt, and 
water. Who can tell me from whence we get flour? 
From wheat. Here is some wheat, is it like the flour? 
No. What has to be done to it to make it into flour? It 
has to be ground. 

Now, suppose we are going to make bread, what must 
we get wae first? A pan, or something to hold the . 
different things. Well, here is a pan ; you see what I put 
into it. Some flour. Yes; and now what have I put? 
Some water. Feel this water; what do you notice? It 
is warm. What am I doing now? Mixing the flour and 
water. What does it look like? Batter. For what does 
your mother use batter? For making puddings, and 
sometimes she dips fish into batter before she fries it. 
Now see what I put into this batter. Some yeast. The 
baker mixes flour, water, and yeast just like this, and 
then he sets it aside in a warm place for six or eight 
hours. This he calls ‘ setting the sponge.’ 

I have some ‘sponge’ here that has been kept for some 
time ; is it like it was when it was first mixed? No, it is 
much larger—we say it has risen. Have you ever seen 
anything that has risen? Yes, your mother sometimes 
makes cakes, and when they have been in the oven a little 
while, they begin to rise. Now you see that is what the 


-sponge does : it is left in a warm place and it rises. 
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What does the sponge look like? Yes, it is very much 
like the yeast. 

The children should now compare the sponge with | 
some bread ; they will see that it is too thin to make | 
bread. 

How can you make it thicker? What does your | 
mother do if she puts too much water with her pudding ? 
She has to add more flour. Very well, this is what the | 
baker does. He puts some flour—much more than he used 
for the sponge—into a wooden trough ; he mixes a little salt 
with it. Hethen mixes some warm water with the sponge, 
and pours it into the flour in the trough. The whole is 
. then mixed together and kneaded into dough. What is 
meant by kneaded? This dough is then allowed to stand 
in a warm place for several hours, and at the end of this 
time it will have risen just as the sponge did. This 
dough is now kneaded again and left to rise again, then 
it is quite ready to make into bread. Here is some dough. 
What can you tell me about it? It is soft and white, 
much firmer than the sponge. This is now ready to be 
made into bread. What must the baker do with it? He 
must cut it into pieces. Yes; and he must weigh all these 
pieces to see that they are the same weight. Why must 
each piece of bread be weighed? Because every one 
wants the same amount for his money. After these 
pieces are weighed, they are made into different shapes. 
Tell me some of these different shapes. Bricks, squares, | 
cottages, coburgs—these are all loaves. The whole 
number of loaves made at the same time is called a | 
batch. When the leaves are made, what has to be done 
tothem? Yes, they must be baked. They are allowed | 
to stand for a little while, and then. they are put into a 
very large oven and baked. The loaves are put into the | 
oven and taken out with a peel. This should be described. 
Why cannot the baker push the loaves in with his hand? 
He would get burnt. Why is it necessary that the peel 
should be so long? Because the oven is so large. 

Which part of the bread did we make? The sponge. 
Could we make a loaf of bread during our lesson? Why 
not? Because the ‘sponge’ has to stand a long while, 
and the dough also, before it can be made into loaves. 
Then, altogether, you see it takes a long time to make 
bread. When do we want new bread? In the morning. 
When do you think the baker makes the bread? Yes, 
he has to work all night in order to get the bread out of 
the oven by the morning. When must he go to bed? 


III. Summary.—This should be written on the black 
board as the lesson proceeds :— 


The man who makes bread is called the baker. 
Bread is made of flour, water, yeast, and salt. 
The baker first makes the sponge. 

The sponge mixed with water is poured into some 
flour, with a little salt in it; this is kneaded into dough. 
The dough is cut and weighed, and made into loaves, 
These loaves are baked in a large oven. 

The baker uses a peel. 


(To be continued. ) 
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University or Lonpon.—At the annual meeting 





of the Convocation of this University, held at Burling- 
ton Gardens, on Tuesday, May 13th, a resolution was | 
adopted to the effect that an examination of less | 
difficulty than the Matriculation should be established 
by the University to encourage and assist pupils under 





sixteen years of age—both boys and girls—of secondary | 
schools of all grades, to proceed to the Matriculation | 
and Degrees Examinations. The Examination will | 
be held simultaneously in London, and at certain pro- 

vincial centres, the obligatory subjects for a pass being | 
(1) English ; (2) some other Language ; (3) Mathe- | 
matics, and (4) Science. | 


THE PRACTICAL TEACHER. 


ANSWERS TO 
Pupil Teachers’ Examination Papers. 
APRIL 26TH, 1884. 


FIRST YEAR. 
Pupil Teachers at end of First Year. 
Three hours and a half allowed, 
Arithmetic. 


MALES, 


1. Define the G.C.M. and L.C.M., of given numbers ; ard 
find the G.C.M. and L.C.M. of 792, 528, and 1232. 


The G.C.M. of two or more numbers is the greatest number 
which will divide them without a remainder. 
The L.C.M. of two or more numbers is the least number into 
which they will divide without a remainder. 
528)792(1 
528 
264)528(2 
528 
264)1232(4 
1056 
176)264(1 
176 


11 528, 792, 1232 

848, 72, 112 

ai a, 3% % 

383)176(2 1 3 7 
176 IEXSX 3X2X3x7 

G.C.M.=88 = 11088 L.C.M. 


2. Divide the product of 37°5, 2°08, and ‘06, by ‘oc005625 ; 
divide also 81 by *0063 until the figures recur. 


37°5 
2°08 
3000 
7§00_ 
78°000 
ae 
*00005625 \4°68000000/83200. Ans, 
5 oom ( 83200. 


18000 
16875 
11250 
11250 
00. 
*0063)8* 100c0000000( 1 285 “714285. Ans. 


3. Express } of £2°625 - 24 of 1°375 shillings as the fraction 
of a guinea; and find in J s. d. the value of 4°15625 guineas. 
2 of £2°625 — 2$ of 1°375s. guineas. 
21. 4°15625 
Bx Ade AIA 21 
ene. ps pe s. $7°28125 
4 
d, 3°37500 
44 75. zu. Ans. 


it 
=}. Ans, 


4. A cistern of water lost ‘12 of its contents by leakage, then 
26 gallons. were drawn off, and it was then three-fourths full, 
How many gallons did it contain at first ? 


Total amount leaked and drawn off=:}="25 
.'. ‘25 —‘12= "13, amount drawn off, 
And number of gallons it held 
galls. galls. 
mws3 3: Ets 06: # 


26 
—_= g Ils. Ans. 
13 00 galls ns 
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FEMALES. 


1. Make out the following bill and receipt it; how much 
change out of a £5 note? 
34 cwt. of coals at 104d. a cwt., 
13 lbs. of cheese at 79d. per Ib. 
2] Ibs. of tea at 3s. 4d. per Ib. 
17 Ibs. of sugar at 54d. per Ib. 
34 yds. of flannel at 1s. 11}d. per yd. 
29 yds, of calico at 103d. per yd. 
London, April 26th, 1884. 
Mrs, Dyer. 
Bought of Henry Wild. 
3% cwt. of coals at 104d. per cwt. ... 
13 Ibs. cheese at 79d. per Ib. 
2} Ibs. tea at 3s. 4d. per Ib. : 
17 lbs. sugar at 54d. per Ib. ove 
34 yds. flannel at 1s. 114d. per yd.... 
29 yds. calico at 109d. per yd. 


oonseo& 


—e = ee 


-OooooONK 


MANS OW ¥ 


| 


Received same time! 
£315. 3d. 
Henry wee 


Change= £5 - £3 1s. 3d.=f£1 18s. od. Ans, 


2. Find, by practice, the cost of 29 acres 3 roods § poles at 
100 guineas per acre. 
100 guineas = £105, 
s. d. 


105 0 O 
= —_ 29 
| 3045 © O =value of 29 acres, 


2 r=} a. | 


1r=jof 2r. 


52 10 oO oo 2 roods, 
5p=tof im: 


26 5 Oo jen I rood, 
3.5 7) ” 5 poles. 
Z| 2127: 0 74= » 29 a. 31. 5p. Ans. 
3- What will be the cost of 987 cattle at £28 16s. 104d. 
each ? 
cc es & 
987 oO oO =value at £1 each, 


28 
£28 
10s. 
5s. 
Is. 
6d. 
4d. 
qd. 5 
£28 16s. 104d, 


10s, =4 £Z 

| 27,636 oO 
5s.=40f 10s.) 493 10: 
Is.=}of 5s 246 15 
6d, =4 of Is. 49 7 
4d.=} of Is. 24 13 
4d.= 4 of 4d. 16 9 

8 


Z£| 28,468 15 24 


4. What is the least number which, when divided by 12, 20, 
30, or 54, shall leave as remainder 4? 
No, required =L.C.M. + 4. 
2| 12, 20, 30, $4 
3 6, 10, 15, 27 
Zz, 10, f, 9 


2% 3x 10x9+4=544. Ans. 


Grammar. 
MALES AND FEMALES. 
Alas! what doots it, with incessant care, 
To tend the homely, slighted shepherd's trade, 
And strictly meditate the thankless muse ? 
Analyse the above passage, parsing the words in italics. 
2. What English terminations do you see in it? and mention 
other words with similar terminations, 





SUBJECT. PREDICATE. OBJECT. EXTENSION, 





what 


. ‘aan 
It, to tend the homel | 


slighted shepherd's) 
trade, and strictly 
meditate the thank- 
less muse with inces-| 
sant care. 

| 

| 








A/as—interjection, expressing sorrow. : 

boots—reg. trans. verb, act., ind., pres., 3rd sing., agreeing 
with its nom, ‘it.’ “s in 

it—pers. pro., neut., sing., 3rd., nom. to ‘ boots.’ ; 

pre ge noun, neut., 3rd sing., obj., gov. by ‘with.’ 

homely—adj. of quality, qual. ‘trade.’ 

slighted—partl. adj. of quality, qual. ‘trade.’ 

strictly—adv. of manner, mod. ‘ to meditate.’ 

meditate—reg. intrans, verb, act. inf. used as abs, 
noun., neut., sing., nom. in apposition with ‘ it.’ 


2. The English terminations are :— 

-ly in homely ; -ed in slighted ; -ly in strictly ; -less in thankless. 

Other examples of similar terminations are :—bodily, godly, 
ghastl ; wretched, new-fangled, ragged ; homeless, houseless, 
atherless. 


3. Mention, with examples, some common terminations of 
adverbs. 
-ly, as—wilfully, seemingly, purely, badly. 
-ling, -/ong, as—headlong, sidelong, darkling. 
-ward, -wards, as—backward, forward, inwards. 
-wise, -way, -ways, as—lengthwise, straightway, always. 
-meal, as—piecemeal. 
-ther, as—hither, thither. 
“St, -€S, -Cé, as—éelse, besides, hence. 
-ere, as—here, there, everywhere. 


Geography. 
(Answer either Q. 1 or Q. 2, not both.) 


1. Taking the city of Chester as a centre, describe the natural 
features of the country, the chief towns, and chief employments 
of the people, within twenty miles on every side. 

Illustrate by a map, showing the courses of the Dee and the 
Mersey. 

The city of Chester stands in the midst of a flat district watered 
by the rivers Dee and Mersey, both of which enter the Irish Sea 
by wide mouths or estuaries. That of the Mersey is navigable 
for the largest vessels, but that of the Dee is silted up with sand 
for many miles, and is only navigable for small boats. The 
south-western part of the district extends to the hills of North 
Wales, famous for their beauty. To the north, on the banks of 
the Mersey, are —— Birkenhead, en in commerce 
and shipbuilding. Widnes manufactures chemicals, and War- 
rington, iron. At Crewe are large engine works, and at Nantwich, 
Sandbach, and Northwich are salt mines, — a 
market-town, and has trade in agricultural produce, while Wrex- 
hamand Ruthin manufacture woollen goods, and Flintand Denbigh 
have mines of iron, coal, and stone. The county of Chester is 
agricultural, and cheese of fine quality is made, and cattle are 
reared in large quantities, both occupations finding employment 
for many people. Chester itself is an ancient city, noted for its 
walls and antiquities. 


2. Describe, as you would to children, the position of London, 
Bristol, Liverpool, Glasgow, and Dublin ; and say which of these 
towns are best placed as seaports, Give full reasons for your 
answer, 


London stands on the River Thames, about sixty miles from 

its junction with the North Sea. 

ristol stands near the mouth of a small river called the Avon, 
where it joins the channel known by the same name in the south- 
west of land, 

Liverpool is on the north side of the wide estuary of the Mersey, 
which separates Lancashire from Cheshire. 

Nong is about twenty-five miles from the mouth of the 
River Clyde, which enters the Firth of Clyde on the west coast 
of Scotland, 

Dublin is on the east coast of Ireland, and stands on the Liffey, 
— marae ee Bay. eee 

iv an lon occu e best itions as 

Lenten te at the terminus of all the main inne of nen dun 
to an immense population, from which it gets its exports, and 
which serves as a ready market for imports, The river is always 
navigable for the largest vessels. Liverpool is near the vast popu- 
lations of a swing Lancashire, = is thus b 4 
for getting recei cargoes, It is easy of access from 
poh with which we trade largely. 

3. Draw a full map of Victoria Colony, showing the courses of 
the Murray, and its tributaries, and the other physical features 
of the Colony. 

N.B.—ZJnsert the lines of latitude and longitude. 
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History. 
1. Compare the Britons with the Romans at the time of their 
first invasion of this island. 


The Britons in the southern part of the island were somewhat 
civilised before the advent of the Romans. They had much of 
the spirit which characterises them now, Czesar coming to punish 
them for helping their Gallic neighbours inst him. They 
tattooed their bodies, but wore garments of skin and wool, and 
were armed with shields, javelins, and short swords, They tilled 
the ground, growing corn of different kinds, but had no fortresses, 
their towns being of rude huts surrounded by a ditch and stockade. 
Those of the northern part of the island were much less civilised, 
living upon their flocks or by hunting, and inhabiting caves as 
well as making themselves rude huts. 

On the other hand, the Romans were trained soldiers, belong- 
ing to the most martial and powerful nation in the world. They 
were acquainted with arts and sciences, and the comforts and 
luxuries of life, looking upon all who did not belong to them as 
savages and as enemies, They were brave, but revengeful and 
cruel to those whom they conquered. Wherever they went, 
however, they carried with them their arts and resources, and 
left the countries better than they found them, 


2. Who were the Picts and Scots? What measures is Vorti- 
gern said to have taken to stop their inroads? 


The Picts are believed to have been the remnant of the 
Caledonians, the first-known inhabitants of Scotland. The 
Scots were a tribe who had crossed from Ireland, which was for 
centuries called Scotia. 

Both tribes were warlike and savage, causing considerable 
trouble to Roman, British, and Saxon rulers of Britain. 

Vortigern, a British prince, was unable to fight successfully 
against them, and called in the Jutes, under Hengist and Horsa, 
to his aid. By these means they were driven back, but the Jutes 
established themselves in Britain, Thanet being the reward given 
them by Vortigern. 


3. How did Alfred the Great come to the throne? Sketch 
his character and career. 


Alfred was chosen king unanimously by the Witan, He was 
born at Wantage, in rkshire, and at twenty-two became 
king in preference to his brother’s children. He fought 
against the Danes till compelled to hide in Athelney, 878. 
Emerging thence, he defeated them at Ethandune, their leader 
becoming vassal to Alfred, and ruling the eastern, while Alfred 
ruled the western part of the island. As the treaty then made 
was kept by the Danes, Alfred turned his attention to improving 
his kingdom, He made wise laws, encouraged trade, built ships 
and schools and churches. He died in 901, loved and revered 
by his people, for although he was harsh in the earlier years of 
ee e became less so as the troubles of his kingdom de- 
cr . He was anable ruler, a brave warrior, a scholar, 
and a pattern of industry and devotion. He very justly acquired 
and deserved the epithet of ‘Great.’ 


Composition. 


Write from memory the substance of the passage read to you 
by the Inspector. 

In this part of the desert there is not the slightest sign of road 
or track, but the camels never fail to choose the right line. By 
the direction taken at starting they know the point for which they 
are tomake. There is always a leading camel (generally, I be- 
lieve, the eldest) who marches foremost, and determines the path 
for the whole party. When it ns that no one of the camels 
has been accustomed to lead the others, there is very great diffi- 
‘culty in making a start ; if you force your own beast forward for 
a moment, he will contrive to wheel and draw back : the respon- 
sibility of finding the way is evidently assumed very unwillingly. 
After some time, however, it becomes understood that one of the 
beasts has reluctantly consented to take the lead, and he accord- 
ingly advances for that purpose. For a minute or two he 
marches with great indecision, taking first one line, and then 
another, but soon, by the aid of some mysterious sense, he 
discovers the true direction, and thenceforward keeps to it 
steadily, going on from morning till night. When once. the 
leadership is established, you cannot by any persuasion, and 
scarcely even by blows, induce a junior camel to walk one single 
step in advance of the chosen guide. 


Needlework. 
FEMALES. 
One hour will be allowed for this exercise, in the afternoon, 





Music. 
A quarter of an hour allowed for this paper. 
(N.B.—Pupil Teachers may answer the questions in either 


the Staff Notation or the Tonic Sol-fa, but not doth. The 
questions in the Tonic Sol-fa Notation will be found at the end.) 


1, Write above each of the following notes its value-name 
(semibreve, &c.), and below each its pitch-name (C, B, or Do, 
Si, &c.) :— 

** (1) (2) 

Crotchet. Semibreve. Quaver. 
A G E B 


Minim. 











2. Add proper time-signatures to the following :— 
(t) (2) (3) 
EEE ES eee 
SS —_— 











* (1) ee (3) 


3. Write below each of the following intervals its name (major 
fourth, &c.) :-— 


° 


(1) (2) (3) (4) 


—S = H 


Major 3rd. Perfect sth. Pluperfect 4th 
or Tritone. 




















Minor and. 


TONIC SOL-FA NOTATION. 
1. Re-write the following an octave higher, doubling the 
value of every note :— 
|n :8 \f iT |} :8 |s — I 
I. |m' i—|si—|f |r i—[Ps—|s— s—|—:—] 
2. What do ‘Key A,” *‘ Key B,” mean at the beginning of 
a tune ? 


2. That the sounds of A and B are to be found, and these 
sounds are to be tonics, or key-notes, of the music to which they 
are respectively placed. 


3. Write the names of the following intervals :—(1) soh to ¢e 3 
(2) ¢e to doh' ; (3) me to te; (4) fah to ée. 


3. (1) Major 3rd; (2) Minor 2nd; (3) Perfect or Major 5th; 
(4) Pluperfect 4th or Tritone. 


SECOND YEAR. 


Pupil Teachers at end of Second Year. 
FIRST PAPER. 
Three hours and a half allowed for this Paper. 
Euclid. 
MALES, 
[All generally understood abbreviations for words may be used.] 
1. From the greater of two given straight lines to cut off a part 
equal to the less. Point out the dafa and the guesifa in this pro- 
position. 
Euclid, Book I., Prop. 3. . 
Data :—“ Let A B and C be the two given straight lines, of 
which A B is the greater.” 
Qucsita :—** It is required to cut off from A B a part equal to 
C.” J 


2. If two triangles have two angles of the one equal to two 
angles of the other, each to each, and one side equal to one 
side, viz., either the sides adjacent to the equal angles in each, 
or the sides opposite to them, then shall the other sides be equal 
each to each, and also the third angle of the one equal to the 
third angle of the other. 


Euclid, Book I., Prop. 26, 





a ee eee Be 6 Se ee 
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3. Conctruct a triangle whose base shall be equal to a given 
line, one of the angles at the base equal toa given angle,and the 
sum of the two other sides equal to a given line, 


/- 


/ 


/ 





| D E 


Let A be the given line for the base, B the given angle, and C 
the given line = to the sum of the other sides of the triangle. 

Draw DE=A (I, 3). At the point D in the line DE, maxe 
the 4 EDF= 2B (I. 23). 

Make DF=C, Join EF, 

At the point E in the straight line EF make 2 FEG= 2 EFG. 
Let EG meet DF in G, 

4 DGE= A required. 

Because 4 GEF = 2 GFE, GE=GF (I. 6). 

But DF =C (Const.), ..DG, GE=C., 

And DE=A, and 2 EDG= 2 B (Const.). - 

»*» GDE= A required. 

Arithmetic, 
FEMALES, 
1. Simplify :— ; 
(a) 2y'5 of § —14 of & 
Ivy + St 
Gt 7 
I+7 13% 
6 
(a) 27_ of § —1} of % 
_. inh = 59 
—tixs-#x4 
fi Xap 
md 
vy 
60 - 39 


2. A man spends 4 of his money, then 4 of the remainder, 
and then fof what was still left. He finally has £25 in hand ; 
how much had he at first? 

Spent 4. Left 4. 
» yofs=] ~ 
” of 5 = ‘'s 
= £35. 
and $= 100. Ans, 

3. Find the value of 6,'y of a florin + 2% of half-a-crown - 
'y Of tive shillings — 3 of a pound. 

6", of 2s, + 2} of 2s. 6d. - yy of 5s. — } of 20s, 
sTRX T+ 4x §- 5-15. 
= 128. 4}d.+6s, 6d. — 6d. - 15s. 


= 3s. gid. Ans. 


4. Express the following as a decimal fraction :— 
(§-2)+CR- ve) 
(§-9)+(8- v4) 
(4°) (35. 15 
a a1 J 42 
Xi 
4 


-5. Ans, 





Grammar. 
MALES AND FEMALES, 


They err, who count it glorious to subdue 

By conquest far and wide, to overrun 

Large countries, and in fields great battles win, 

Great cities by assault. MILTON, 
Analyse the foregoing, parsing the words in italics, 


2. Paraphrase the lines, 


3. What Latin prefixes occur in it? Give instances of the 
same prefixes undergoing a modification in other words. 


ANALYSIS. 





Sentence. ss (‘tives |Subiect Predicate. [Objet ro 





(a) | 
They err P.S. They err 


| 

(6) 
who count it glo-| Adj. S. to} In ved. | who lit glori- 
rious to subdue} a | pro. 
by conquest far: 
aad wide 


i 











(c) | 
to overrun large’ Adj. S. to [count] 
countries a (con- 
tracted) 


| coun- 
tries 


(d) 
and in fields) Adj. S. to | it 
great battles}; @ (con- glorious) 
win tracted) to win | 
great | 
battles | 
in fields) 


(e) 
Great cities by) Adj. S to [it 
assault, a (con- 
tracted) 

















| 
PARSING, 
Count—treg. trans. verb, act. ind., pres., 3rd plur., agreeing 
with its nom. ‘ who.’ 
it—pers. pro., neut., sing., obj., gov. by ‘ count.’ 
glorious—adj. of quality, qual. ‘it.’ 
subdue—verb, reg. trans. (used intransly.), act. inf., used as 
abs. noun, neut , sing., 3rd., obj., in appo. with ‘it.’ 
far—adv. of place, qual. ‘ subdue.’ 
wide—adv. of place, qual. ‘ subdue.’ 
battles—com, noun, neut., plural, 3rd, obj. gov. by ‘ win.’ 
win—verb, reg. trans. act. inf., used as abs. noun, neut., 
obj., in appo. with ‘it.’ 
cities—com. noun, neut., plur., obj., gov. by ‘ to win.’ 

(2) Those persons make a great mistake who imagine that 
there is any real grandeur or nobility in subjugating whole dis- 
tricts by force, subduing whole nations, winning great victories 
in the battlefield, or taking great cities by storm. 


(3) Sub becomes suf in suffice, suc in succeed, sur in surrender. 
con becomes co in co-operate, com in commit, col in collect, 
cor in correct, 
at becomes ad in adhere, ac in accede, af in affix, ag in. 
aggression, alin allot, an in annex, ap in appear, ar in 
arrest, at in attend. 





4. The termination ‘age’ sometimes forms abstract nouns, 
sometimes denotes the ‘place where.’ Give examples of both 
uses, 

Abstract nouns: Marriage, homage, salvage, espionage, 
dotage, age, savage, voyage, bondage. 

Place where: Hermit-age, vicar-age, parson-age, pass-age. 


Geography. 


(Answer either Ques. 2 or Ques. 3, not both.) 


1. ‘ Simla is the favourite retreat of the Governor-General of 
India when forced to escape from the unhealthy climate of Cal- 
cutta.’ 
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Explain this statement, and mention any other spots in India 
which serve the same purpose. 

1. [For answer to this question, see answer to Ques, 3, Geo- 
graphy, Third Yar Papers.) 


2. Draw a map of the coast-line from Gibraltar to the Dar- 
danelles. 
Insert the lines of latitude and longitude. 


3. In which of the British possessions can cotton, tea, and 
sugar be grown? Describe the climate of each. 


Cotton can be grown in India and Queensland, ‘ea in Assam, 
and sugar in Mauritius, the West Indies, and India. 

The climate of India, owing to its great extent, is varied. 
From its position it is naturally very hot, but the climate is 
tempered by the inequalities of the surface. It has three sea- 
sons, the hot, the wet, and the temperate. Monsoons blow for 
six months in the year from north-east, and for the other six 
months from the south-west. Rainy days are not very numerous, 
but the rainfall is heavy. 

Queensland is hot, and is subject to drought, but it is healthy 
and free from burning winds. 

Assam is a part of India, and has a delightful climate, although 
ag northern part, among the hills, a large amount of rain 
alls. 

The West Indies are hot and unhealthy, and subject to fre- 
quent hurricanes. 

The position of the Mauritius makes its climate damp, but it 
is not unhealthy, Hurricanes are very destructive and frequent. 


SECOND PAPER. 
Two hours and a half allowed, 
Needlework, 
FEMALES, 

The needlework specimens will be collected by the Inspector 
at the expiration of one hour after the distribution of the examin- 
ation paper, 

Arithmetic. 
MALES, 

1. Ina school, 150 children were examined, and the average 
percentage of passes was 86, If 96 per cent. passed in reading, 
and 84 per cent. in writing, how many fa#/ed in arithmetic ? 


Total number of passes = 1px F653. 387 passes. 


Passes in reading =10*% 144 passes. 


Passes in writing = 10% 540 126 passes, 
Passes in arithmetic 


s = 387 — (144 + 126) =117 passes. 
Failures in arithmetic 


=150-117=23. Ans. 
2. At what rate per cent. per annum, simple interest, will 
£850 10s, amount to £910 os. 8$d, in 2 yrs. 292 days? 
Total interest= £910 os. 83d. — £850 10s.= £59 10s, 82d. 
¥ 2 yrs. 292 days =2¢ yrs. 
Gain of £850} in 2¢ yrs. = £59 10s. 83d. 
= 459 10s. Sid, 
8504 x 2¢ 
— £59 10s, 88d. x 100 
8504 x 2¢ 
= £24=rate per cent. 
3. If by investing in 4 per cent. railway debentures, a man 
gets §§ per cent. for his money, what is the price of the deben- 
tures? (Omit brokerage.) 


Price paid to get 5} =100 
100 


” I %” I ” 


100 ” I ” 


” ” 


4. If 6 men in 5 days build a wall 25 yards long, 2 feet wide, 
and 8 feet high, in how many days will 10 men build a wall 30 
yards long, 24 feet wide, and 6 feet high ? 


days. days. 
men 10: 6:3: 5 i: 
yards 25:30 
feet 2: 2} 
feet 8: 6 
5x 6 x 30% 2hxX6_ 4, days. Ans, 


10 x25x 2x8 





History, 
MALES AND FEMALES, 


1. What sort of dwellings did the Normans inhabit in this 
country? And why? 


The Norman nobles occupied castles of great strength, erected 
in commanding situations, and surrounded by a moat. Round 
about the castles were clustered the shops and houses, built of 
stone, which were occupied by the persons in the employ of the 
barons and their vassals. The country was very unsettled, and 
very often quarrels took place between different barons, and 
sometimes between the barons and the King. The castles 
therefore were built for strength and safety in turbulent times. 
The ruins of many of them may still be seen in different parts of 
the country. he people who resided in the houses were 
enabled for protection, and also to assist in the defence, to go into 
the castle on the first approach of danger. 


2. In the time of Henry IIT. what were the relations of Eng 
land and Wales, and what was the condition of the March 
country ? 


The inhabitants of Wales often made incursions into England 
for the sake of plunder, and invasions of Wales by the nobles 
were made during Henry III.’s reign for the sake of reprisal. 
Gradually a chain of castles belonging to the English was being 
made across South Wales to Milford Haven the starting place 
for Ireland, and if one of these castles fell into the hands of the 
Welsh, the day was kept as a day of joy and feasting. 

Llewelyn, the prince of Nort ales, took the part of the 
barons in the wars of Henry III., and this led to the ultimate 
invasion and conquest of Wales in the following reign. 

The March country was laid waste ; castles, towns, and villages 
were destroyed, and the inhabitants either put to death or driven 
from the district, which became one vast uncultivated desert. 


3. Who was the first Queen Regnant of England ? 
her connection with Spain. 


Explain 


Mary, daughter of Henry VIII. and Catherine of Arragon 
(1553-1558), was the first Queen who reigned alone over 
England. 

She was married by proxy to Philip, Prince of Castile, the son 
of Charles V., Emperor of Germany, contrary to the wishes of 
her Parliament and people. The marriage was celebrated in 
England at Winchester by Bishop Gardner, July, 1554, and 
from that time all acts of government were issued in the names 
of King Philip and Queen Mary. Philip left England for the 
Netherlands in 1555. but returned again in 1557, but left it soon 
afterwards to carry on the war with France, 


Teaching. 


1. How would you propose to secure intelligent reading in 
your class ? 


Children cannot read intelligently that which they do not 
understand. The following points should be attended to 
therefore in order to secure intelligent reading in a class :— 

(1) Teacher should know the piece to be read, and should 
therefore prepare it before the time for the reading lesson, 

(2) Having done so, he should be ready to explain any 
difficult words or phrases in the lesson, and to find out by 
questioning whether the simpler passages are understood, 

(3) He should read intelligently himself, setting a good pattern 
to the class, which should be followed by the children, simul- 
taneously first, and then individually. 

(4) Alt errors should be pointed out by the children if possible ; 
if not, by the teacher. 

(5) Care should be taken to see that due regard is paid to 
speed, the stops, and the inflections and intonation required, 
In all cases a good pattern should be set by the teacher. 

I should follow the above rules in order to secure intelligent 
reading in my class, 


Music. 
A quarter of an hour allowed for this paper. 
(N.B.—Pupil Teachers may answer the questions in either 


the Staff Notation or the Tonic Sol-fa, but mot doth, The 
questions in the Tonic Sol-fa Notation will be found at the end.) 





_ 
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1, Write the key-signatures of each of the following maj 
keys :—(1) of BD; (2) of E; (3) of F. alate 














2. Write below each of the following intervals it ‘ 
third &c.) :— § inte S$ its name (major 


* (1) (2) (3) 
_— —————— 


Pluperfect 4th or Imperfect or I ect 
Tritone. _ Diminished sth. Dinhaihed ach, 














3. Add proper time-signatures to the following :— 
(1) (2) 1 (3) 


ot of = a an 1 M ! } 
SS SS SSS SS SSS SE 
e gd 
+ (1) (2) (3) 

ara: } ai } 4 SS ee ee 
ae 3] Ye  — — — 




















TONIC SOL-FA NOTATION. 


1, What is the mental effect of (1) 4e? and of (2) fa4 ? and of 
(3) “ah? 


\ (1) Expectant and piercing ; (2) serious and plaintive ; (3) 
sad. 


2. Write the names of the following intervals : h P 
(2) me to doh' ; (3) fak to doh'. g intervals :—(t) fah to fe; 


2. (1) Pluperfect 4th or Tritone ; (2) Minor 6th; (3) Major 
or Perfect §th. 


3- Write (1) a six-pulse measure ; (2) a four-pulse measure ; 
(3) a two-pulse measure. 
| (3) | : H 


3. 
@)| ssis 3 } | : | 


THIRD YEAR. 
Pupil Teachers at end of Third Year. 
FIRST PAPER. 
Three hours and a half allowed, 
Euclid. 
MALES, 
[All generally understood abbreviations for words may be used.] 
Answer two Questions, including No. 3, if you can, 


1. To draw a straight line through a given point parallel to a 
given straight line. 
Euclid, Book I., Prop. 31. 


2. In any right-angled triangle the square which is described 
upon the side subtending the right angle is equal to the squares 
described upon the sides which contain the right angle. 


Euclid, Book I., Prop. 47. 


3. If all the sides of a polygon be produced in both ways, the 
angles formed by the meeting of every two alternate sides, with 
eight right angles, will — amount to twice as many right 
angles as the figure has sides. 


Let ABCDE be any polygon, and let all the sides be 
produced both ways to meet in G, H, K, L, M. Then the 
angles at G, H, K, L, M together with eight right <’s= 
twice as many right 2's as the fig. has sides. 

For all the exterior 4’s made by producing the sides in one 
direction = four right angles. 

.. All the exterior 2’s made producing the sides in both 
directions = eight right 4’s. But all the exterior 2’s to- 
gether with the 4’s at G, H, K, L, M=all the 2’s of the tri- 

les ; 
aoe The £’s at G, H, K, L, M together with eight right ‘se 
all the 4 ’s of the triangles ; 
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And all the z’s of the triangles=twice as many right 2’s as 
there are triangles, 7.¢., as the fig. has sides, (I. 32.) 





.*. All the2z’s at G, H, K, L, M together with eight right 
£’s=twice as many right 2 ’s as the fig. has sides, 
Wherefore, if all the sides, etc. 
Q. E. D. 


Algebra. 
Answer two Questions. 


1. Find the value of 
18a ~ 5ad*- 03 , 274% - 12509 
gato 3a-56 
1843 — 5ad* - 58 , 274° — 125° 
gato 34-56 
— 486 — 24 240 +64 , 729 +8000 
9-4 9+20 
= 94045590 
=62+ 301 
= 363. Ans, 


2, Find the G.C.M. of 62° -4xt-1125-327-3x-1 and 
44+ 2x3 - 1827 + 3x - 5. 


4x4 +2x3- irs, 


when a=3, = - 4. 








- 1183- 3x°- 3x- I 
4 





24x —16x4— 44a3— 12x°-12r- 4(6x-7 
24x° + 12x4-108x°+ 182° — 30x 
—28x4+ 64x3- j0x*+18x- 4 
—28x4— 14294 12627 + 214435 
39)_ 782% — 1562* + 39x — 39 
2x3- 4x*+ x- I 
2x3—4x°+x-1)4rttaxt— 1827+ Bx-S(2rt+5 
rl 4x4-823+ 2x°- 2x 











10ox3— 2047+ 54-5 
tos? _s0x0+ 5*-5 
G.C.M, =223 — 4x +x—1. Ans. 

. A woman took eggs to market, and sold, first, six less than 
half; then six less than one-third of the remainder ; finally six 
less than one-fourth of those remaining. On counting her eggs 
she found she had sold half. How many had she at first? 


Let x=No. she had at first 


then : -6=No. sold first. 


and <+6= No. after first sale. 


then (3 +6) ~6=Second sale. 


- 
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and 3 (5 +5) +6=No. after second sale. 
then } (; +10) - 6=Third sale. 
and 3 (5+ 10}+6=No. after third sale. 


By question 2t¥ 462% 


4 
#+30+24=22. 
z= 


Mensuration. 
The area of a triangle is 19 a. 3 r. 8 p., and the perpendicular 
is 18 chains ; find the base in chains. 


=_Area_ 
Per. x2 


. 9a 3r. Sp. 


18 ch. x2 
=4Hi 


=22 chains. Ans. 


Arithmetic, 
FEMALES, 
1. Divide *6024 by ‘oor2 and "000405 by 13°5. 
"0012)"6024 13°5)"000405( ‘00003 
502. Ans. 425, 


2. Find the value of *345§ of 9s. 2d.4+§ of *075 of £10+ ‘05 
of 1125 of £1 13s. 4d., and express the result as a decimal 
fraction of £5. 


"345 of gs. 2d.+§ of "075 of £10+ 05 of 1°125 of £1 13s. 4d, 


at ee ag he? ncaa 
= 38d.+12s. 6d. +224d. 
=I17s. ° 
17s. 64d. _, 
and a I 


16. Ans. 


3. A rate of 2s. gd. in the £ on the rental of a parish produces 
£352; what is the rateable value of the parish? 


Rateable value for 2s, 94.=£1 
1d, =y5 
£352=" X 352 x 240 


= £2560. Ans, 
K. Reduce 1°432 of five bushels to pints and the decimal of a 
pint. 
1°432 
fumallh 
bush, 7*160 
4 
pks. a 


qts. 229°120 
2 
ae An 


Grammar. 


” ” 


MALES AND FEMALES, 


Yet haply of thy race 

In future days, if malice should abound, 

one intent on mischief or inspir'd 
With devilish machination might e 
Like instrument to plague the sons of men. - 

ILTON. 
Analyse the above passage, parsing the words in italics. 
2. Paraphrase it. . 
alee out all the Latin prefixes in it, and give their 


CAL TEACHER. 


—$$—— 





ANALYSIS, 


a 





Con- | 


Sentence. Kind nec- Extension. 


Subject. 


(a) 

Yet haply of thy! P.S. Yet 
race in future 
days, some one 
intent on mis- 


haply 
(mood) in 
future days 

time) to 
chief or in- plague the 
spired with sons of men 
devilish machi- (purpose) 
nation might 
devise like in- 
strument to 
plague the sons 


of men 





hould 


abound 


3 
if malixe should Adv. of} i malice 
bound 


a cond, 


























Yet—conj. cop., joining ‘some one might devise’ to pre- 
ceding sentence. 

haply—adv. of mood, qualifying ‘ might devise.’ 

should—aux. verb to abound, indicating pot. mood past. 

abound—verb, reg. intrans., inf. pres. gov. by ‘ should.’ 

should abound—verb, reg. intrans, act., pot. with conditional 
form, 3rd sing., agreeing with its nom. ‘ malice,’ 

some—indef. num. adj. qual. ‘one.’ 

one—indef. pers. pro., com., sing., 3rd, nom,, to ‘might 
desire.’ 

intent—adj. of quality, qualifying ‘ one.’ 

inspired—adj. of quality, participial, qual. ‘ one.’ 

might—aux. verb to ‘ desire,’ indicating pot. past. 

devise—verb, reg. trans., inf. pres. gov. by ‘ might.’ 

might devise—verb, reg. trans., act. pot. past, 3rd, sing. 
agreeing with its nom. ‘ one.’ 

like—adj. of quality, qual. ‘ instrument.’ 


4. Form derivatives and compounds from the word ‘ hap.’ 
_ Happy, haply, happen, hapless, hap-hazard, mishap, hap- 
piness, happily, haplessly. 


Geography, 
Answer Q. 1, and either Q. 2, or Q. 3. 


1. Give notes of a lesson on ‘ Central Africa : its Climate, 
Productions, Inhabitants, and Explorers.’ 

Illustrate by amap. Insert the lines of latitude and longitude, 
and the tropics. 


Its position, etc —Two divisions, N, and S. Central. Former 
includes Sahara and Soudan. Latter, newly-explored country, 
10° N, to 25° S. of equator, 2000 miles in length, 1200 to 1500 
in breadth. Watered by Congo and Zambesi in S., lakes and 
Nile in N. 

Climate.—Dependent principally upon its position, The 
interior, once thought like Sahara, found to consist of immense 

lateaus, which are excessively hot, but in some months tempered 
by the heavy rains. 

As we near the S. the climate is delightful. Near some of the 
lakes the land is swampy, and there malaria prevails, as is the 
case as the coast is approached. 

Productions.—Almost all kinds of wild animals: elephant, 
hippopotamus, rhinoceros, lion, zebra, quaees. and giraffe ; deer, 
gorilla, chimpanzee, and monke: ~ pers panther, camel. 
Ostrich, parrots, and birds of beautiful plumage; ants and 
locusts. Vegetable : palm, pomegranate, cocoa-nut, cassava, 
ginger, ground-nut, tamarind, baobab, plants yielding myrrh, 
cassia, and oils ; near the south cacti and heaths. 

Inhabitants.—Various classes of negroes, of one distinct and 
indigenous race occupy the district from the Soudan southward. 
Arabs occupy the northern part and rule the negroes. In the 
south the inhabitants are Kaffirs. Slavery common, carried on 
with great cruelty. Negroes ship to Arabia, etc. Tribes 
quarrel and make slaves of each other. 

Explorers.—Livingstone from the S.; sketch travels from 
Cape northwards. Stanley followed, crossed the Dark Conti- 
nent, sailed down Congo. Burton, Speke, Grant, and Baker 
worked from N,, explored Nile and lakes, 


2. What are monsoons and t 


ns? In what parts of 
Asia are they chiefly felt? Descri 


their effects, 
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Monsoons are the trade winds modified by the heat of the 1§9614°73260606( 398°7665+ Ans. 
continents of Africa and Asia, but differing from them in being 9 

riodical and not perennial. They blow in the Indian Ocean 69) 690 
rom N.E. and S.W. alternately for six months in the year. The 621 
S.W. monsoon carries with it moisture from the Indian Ocean, 88) 091 
and causes heavy rains in the Ghauts, and great quantities of | 7 a 4 
snow in the Himalayas. et 

Typhoons are cyclonic winds, common in the torrid zone, 7967) "61073 
especially near its outer edge, and very frequent along the | 557% 
Chinese coasts. The wind has a circular motion, the whole 79746) °530420 
storm proceeding in aline. The barometer falls suddenly, wind 478476 
blows with hurricane violence, sweeping everything before it ; 797526)°5194400 
the sea rises, rushes over the land, and often does great damage. 4785156 
Typhoons are accompanied with shocks of earthquake and 7975325)"40924400 
heavy thunderstorms, the lightning being very vivid and 30876625 


frequent. os 





3. ‘Simla is the favourite retreat of the Governor-General of | y 
India when forced to escape from the unhealthy climate of 4. If the present value of a bill of £744 6s., due 9 months 
Calcutta.’ hence, is £720, find the rate of interest per annum. 


q _ 3 

Explain this statement, and mention any other spots in India Enterest of £ya0 for 9 monthe= Pe. 
which serve the same purpose. ss = tnt » wate 

The climate of India is unsuited to Europeans. The heat on yao x 9 
the low plains, especially those near the mouth of the Ganges, in | ©.” 
the neighbourhood of Calcutta, 1s almost unbearable. The | 
district 1s full of swamps and jungie, and these are the unhealthy 
parts. On the high lands the air is purer and cooler, and the | 
climate more like that of England in the summer months. To Histor 
towns situated on the hills, Europeans therefore resort in great = 
numbers during the hot season. Of these towns, Sim/a, near the 
left bank of the Sutlej, among the Himalayas, is most frequented 
by the residents of Calcutta and the Ganges valley. Here the | 
Governor-General has a residence. Other towns in other parts P . : 
of the country are, Darjeeling, south of Sikkim, Mount Aboo, in | improvements followed upon it. Tell the name and date of the 
the Aravulli range and MJahabukshwar ; also se: eral places in | famous architect of that period. 


the Nei/gherries. The Great Fire of London broke out in a baker’s shop in the 
east of the city on Sunday, September 2, 1666. It raged for 
rarer . three days, and as a strong wind was blowing, its course was ve 
SECOND PAPER. rapid a extensive. The whole city was tent from the ed 
now occupied by the Monument to the Temple in Fleet Street, 
Two hours and a half allowed. and from the river to Holborn in the north. Four hundred 
streets, 13,000 houses, many churches, including Old St. Paul's 
Needlework. were destroyed. The fire was only stayed by the great gaps 
which had been made by blowing down the houses on every side. 
The remnants of the plague were destroyed, and when rebuilt, 
FEMALES, ° f : 
the streets were wider, the houses of brick or stone instead of 
wood, and St. Paul’s, the largest Protestant church of the world, 
besides the Monument, were built by Sir Christopher Wren, 
(1632-1723) the most famous architect of the period. 


MALES AND FEMALES, 


1. Write an account of the Fire of London, and show what 


The needlework specimens will be collected by the Inspector 
at the expiration of one hour after the distribution of the examin- 
ation paper, 

2. What princes are known as the Old Pretender and the 
Young Pretender? Describe any efforts to secure higher titles 
for them. 


James, the son of James II., was known as the Old Pretender, 
MALES, and his son, Charles Edward Stuart, as the Young Pretender. 
Attempts were made in 1715 to put James, and in 1745 to put 
1. If a farmer’s rent be 200 guineas, and his landlord accepts | Charles on the English throne. The Earl of Mar raised a re- 
£183 15s. instead, what percentage does the landlord remit ? bellion in Scotland, and the Earl of Derwentwater in England. 
, The English were defeated at Preston, and the Scotch at Sheriff- 
200 guineas = £210 muir, near Stirling. James landed at Peterhead, but soon fled 
Total remission = £210 — £183 15s. = £26 §s. the country. Derwentwater and others were beheaded on Tower 
Remission on £210= 26} Hill. In 1745, Charles Edward landed in Inverness-shire with 
- seven followers. He marched south, occupied Perth and 
I= 26} Edinburgh, gained the battle of Prestonpans, and advanced 
210 south as far as Derby. Meeting, however, with little support, he 
fi oo = 264 X100_ 501 Ans retired, checking Cumberland at Clifton Moor, but finally being 
- ~ B50 = 19}. P defeated at Culloden, near Inverness. After many dangers and 
hardships he escaped to France, dying in 1788, 


Arithmetic, 


’” ”” 


2. How much money must I invest in 3} per cent. railway 
stock at 87} to obtain an income therefrom of £112, the usual 
brokerage being charged ? 


3. Sketch the rise of British power in India, and show how 
| our position in Asia gives importance to Egypt. 
: ah The first settlement by the English in India was at Surat, in 
Cost of stock =87§ + § =87} 1612, Afterwards Bombay, Madras, and Calcutta were added. 
Money invested to produce 34 =874 Trade flourished till 1745, when quarrels arose with the French, 
_ 87% who also had settlements, each nation supporting rival native 
% ” ” ~ 34 rinces. The battle of Plassy, after the affair of the Black 
ran x 112 Hole of Calcutta, destroyed Surajah's power, and gave Britain 
— possession of Bengal, Bahar, and Orissa. From that time (1757) 
{800 A there has been a gradual annexation of provinces, either after 
“= me conquest or cession, till at the present time Britain owns more 
” , than three-fourths of the country. These annexations took 
3. Find the square root of 159014°732 to four decimal places, | place under Warren Hastings, Marquis of Wellesley, Marquis of 
and show that 4/2,'/, =1°58}. lastings, Earl ‘Amherst, Lord Ellenboro’, Lord Hardinge, 
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and Lord Dalhousie, successive Governor-Generals of the | 


| 


country. It is the most important possession of England. The | 


shortest way to it is through the Suez Canal, and the holder of 
Egypt might prove very troublesome as an enemy of England. 


It is this fact which renders the question of the government of 


Egypt of importance to England. 
Teaching, 


Write out the notes of a lesson on ‘ Case.’ 
Introduce the lesson by writing on blackboard three sentences, 
such as the following :— 


(1) The boy broke the window. 
(2) The dog bit the boy. 
(3) I found the boy’s book. 


Elicit, by questioning, the fact that the word ‘ boy’ is used in 
different ways in the three sentences : (1) As acting, (2) As being 
acted upon, (3) As owning. The word does not stand in same 
relationship to other words of sentences, Word to denote the 
relationship is Case. 

Definition, Caseis the form of the word to show the relation- 
ship a noun bears to other words in the sentence. (Write on 
blackboard, and have committed to memory.) 

Kinds of Cases. Three, corresponding to uses of word in 
examples given. (1) When acting, or spoken about, Nominative. 
(2) When acted upon, or following a preposition, Objective. (3) 
When denoting possession, /ossessive. Show appropriateness of 
names of cases, 

How to distinguish Case of Nouns. Py their use, as stated in 
kinds of cases. Other aids: Nominative answers to question 
who? or what? before the verb ; Objective to whom? or what ? 
after the verb ; Possessive to whose? withthe noun. Show that 
forms of Nominative and Objective are alike, but Possessive sin- 
gular is known by (’) before the ‘s,’ and plural after the ‘s.’ 

Application. Give numerous examples on blackboard, and 
from reading book. Question for recapitulation, 


Music. 


A quarter of an hour allowed for this paper. 


(N.B.—Pupil Teachers may answer the questions in either 
the Staff Notation or the Tonic Sol-fa, but mot doth. The 
questions in the Tonic Sol-fa Notation will be found at the end.) 


1. Write major (perfect) fifths above the following notes :— 


_ (2) (3) 




















= OS 
 — > 


~ =a 
. ‘ 





a 








2. 
6is SS 3 FS SS SS SS 


aie ee 





3. State (briefly) the meanings of the following terms :— 
(1) Dolce ; (2) Diminuendo ; (3) Accelerando. 


3. (1) That the music above which it is placed must be sung 
sweetly ; (2) that the music must become gradually softer ; (3) 
that the speed of the music is to be increased. 


TONIC SOL-FA NOTATION, 
1. Write major (perfect) fifths above the following :—(1) /ah ; 
(2) vay ; (3) #e. 
1. (1) a"; (2) 2; (3) fe". 
2. Re-write the following, doubling the value of every note and 
rest. Use four-pulse measure. 
|’ 8 4f jnar: In. id | 


ja :—|s if |n a ee |m :7r jd :— | 


3. What do the following terms mean:—(1) Dolce; (2) 
Diminuendo ; (3) Accelerando ? 


3. (1) That the music is to be sung sweetly ; (2) that the music 


must become gradually softer; (3) that the speed is to be 
gradually increased. 
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FOURTH YEAR. 
Pupil Teachers at end of Fourth Year. 
FIRST PAPER. 
Three hours and a half allowed, 
Euclid, 
MALES, 
[All generally understood abbreviations for words may be used,] 
Answer two Questions, including No. 3, tf you can do so. 


1. Ifa straight line be divided into any two parts, the squares 
on the whole line, and on one of the parts, are equal to twice 
the rectangle contained by the whole and that part, together 


with the square on the other part. What is the corresponding 
algebraical formula ? 


Euclid, Bk. II., Prop. 7. 


Let AB contain x units, and AC, CB contain y and « units 
respectively ;— 
Then x=y+<s 
Squaring both sides 
eay® + 2ys+s? 

Add s? to both sides ; 
J. 2 +st=y + 2ys +237 

But 2yz + 227=2(y + 2)z 

=24x3 


1 #4 fat 2x5. 


2. In every triangle, the square on the side subtending either 
of the acute angles, is less than the squares on the sides contain- 
ing that angle, by twice the rectangle contained by either of 
these sides, and the straight line intercepted between the acute 
angle and the perpendicular let fall upon it from the opposite 
angle. 

Euclid, Bk. II., Prop, 13. 


3. If @ and @ represent any integers, show that lines whose 
lengths are a to a? +4", 2aé, and a*- 4", could form a 
right-angled triangle. 


The sq. on one side of right-angled triangle =sum of sqs. on 
other two sides ; (I. 47) 


*. if a? +0", 2ad, and a*—é* represent the sides of a triangle 
if sum of squares of any two = square of the other, the triangle 
would be right-angled. 

(1) (a? + 3°)? = at + 2a7/? + d4 
(2) (2aa% = 4a°*/? 
(3) (a?- é?)? =a‘ — 24°) + U4 
Add (2) and (3) and the result is a++2a%*+0', or the 
square of (1). 
The sides would therefore form a right-angled triangle. 


Algebra, 


Answer two Questions, 


1. Multiply :— 
65a4b%c? 
68.x3y423 


2ax+x? 


85.xty3s3 a? — x? xx? 
and a(x -a)! 


gare x+2a 
G5atdrc® . 85.x%y%s 
68x3y'8 gta®i'c* 
= (134°C) 5a m 17.x3y323)5x 
_25ax 
~ 28by- Ans. 


by 


a— x? 2ax+x? 
x 3 
x+2a a(x-a)* 
—(a+3) (a-%),,_x(2a+2) _ 
oe 2g a(x - a) (x- a) 
_x(a+x) 


~ ae =a) Ans. 
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2 Solve the equations :— 
(1) 3x+ svat 
ox - loy=4y 6 
(2) S++ 72h FOS" _ 9. 
* 7 


(1) 3x+ Sy=8xy (I) 
ox-10y= xy (IL) 
Mult. (1) by 2 
6x + loy= 16.xy 
OF — 1Qy may 
15* =174y 
15 =177 
zea} 
Substituting value of y in (II.) 
ox~ Wy =H 
gx - }hx= 1" 
153*-15*+=150 
138*=150 
x=%{. Ans. 


(2) Se+1+7—2! +65* _2 
x 7 


56x? + 7x +49 = 214 +6527 - 14x 
— ox*= — 49 
=f 
x={f=2}. Ans. 
3. A father and his son can dig a 


they to work singly, the son would 
father. 


rden in 3} days; were 
e 3 days more than the 
What time would each dig it, working alone ? 
Let «= No. of days the father would take 
thenx+3=  ,, 9” son 4, ” 
I 
+3 
18x + 54+ 18%= 527 + 15x 
52° -21x=54 
Wea! 
2 -Brt(HP=e + (iby 
+-th=] 


*=6 days. Father's time. 
6+3=9 days. Son's ~ 


I 
and + = i's 
x 


Mensuration, 


The radius of a circle is 12 feet ; two parallel chords are 
drawn on the same side of the centre, one subtending an angle of 
60° at the centre, and the other an angle of go°; find the area 
of the zone between the chords, 


H 


C_—|—~. 0 


Area of circle = 12? x YY =4524 
Do. of sector CHDO = § of 4529 = 753 
Since 4 COD is 60° and CO=OD the triangle 
COD is equilateral, and 
Area of A COD = 12? x "433 + =62°353+ 
.*. Area of seg. CHD = 75% — 62°353 =13°074+ 
Since AOB isa right 2, .*. sector AOHB=} circle, 
Again :—.’. Area of sector AOBH =452$ +4=113}, 
And area of triangle AOB=12 x 12+2=72, 
For AOB is a right 2 , and its sides are equal. 
.*. Area of seg. ABH = 113} - 72=41}, 
And area of zone =seg. ABH - seg. CDH. 
.*. Area of zone ABDC = 41} — 13°074+ 


= 28068 + sq. feet. Ans, 
Arithmetic, 
FEMALES, 


1. What time must elapse between the time of placing £28 in 
the savings bank, and of taking out £43 10s, od., supposing in- 
terest is at 3 per cent. ? 





Total int. = £43 10s. - £28= £15 Ios. 
Int. for 1 year= 3 =y5£ 


.*. No, years. =£15}+ y's 
=5, x 1? 


=18}§ years. Ans. 


2. What amount of stock must be sold out of the 3 per cents. 
at 87} to pay the present worth of £1645 17s. 6d. due 10 months 
hence at 3} per cent. ? 

Int. on £100 for 10 mos. at 33 p. c. =}$ x IP=APL 
“. Too'f : 1645 :: too:p.w. 
= phe x 2487 x 18 
=£1 


For £100 stock £87} is received. 
874 : 1596 :: 100: stock to be sold out. 
= £1824. Ans. 


3. The population of Huddersfield increased 101°43 per cent. 
between 1861 and 1871; in 1871 it was 70,253; find what it was 
in 1861, 
100 in 1861 became 201°43 by 1871. 
-*. Population in 1861 
=201°43 : 100 3: 70,253: 4 


= 34,877. Ans, 


4. If 99 men can be fed for 70 days for £430, how much will 
it cost to feed an army of 770,000 men for 18 months of 30 days 
each ? 


& 
Cost of 99 men for 70 days=430 
430 
99 x70 
, 2430 X 770,000 x $40 
99 x 79 


” Iman ,, I» = 
»» 770,000 ,, 540 


= £25,800,000. Ans. 


Grammar, 





MALES AND FEMALES. 


* Suppose He should relent, 

And pudlish grace to all, on promise made 

Of new subjection ; with what eyes could we 
Stand in His presence Aumb/e, and receive 
Strict laws imposed, to celebrate His throne 
With wardled hymns, and to His Godhead sing 
Forced hallelujahs.’ 


Analyse the foregoing down to word ‘humble ;’ and parse the 
words in italics. 
ANALYSIS, 
Kind of | ©°®- 


nec- |Subject. 
Sentence. tive, , 





Predi- 


Sentence. cane. 


Object. 








(a) 
Suppose [you] 
(4) 
He should relent 


() 

and blish| 
grace all 
on promise! 
made of new 


subjection 


(@) 
with what eyes 
could we stand 
in His 
humble 


on promise 
made of new 
subjection 
(reason) 


we 
humble 


























PARSING. 

suppose—verb, reg. trans., act., cond., pres., 2nd sing., 
agreeing with ‘ you.’ 

relent—verb, reg. intrans., inf. pres., gov. by ‘ should,’ and 
oe with ‘should’ past pot., 3rd sing., agreeing 
with ‘ he.’ 

publish—verb, reg. trans., act., inf, pres., gov. by ‘ should,’ 
and forming with it the past pot., 3rd sing. of ‘to 
publish,’ agreeing with ‘ he.’ 
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all—indef. numl. adj., qual. ‘ people,’ und. 

made—past part. of ‘to make,’ used as adj. qual. ‘ promise.’ 

what—interrog. pro., used as adj., qual. * eyes.’ 

could—aux. verb, to ‘ stand,’ irreg. intrans. 

humble—adj. of quality, qual. ‘we.’ 

receive—verb, reg, trans., act., inf. pres., gov. by ‘ could,’ 
and forming with cou/d the past pot., Ist plural of ‘ to 
receive,’ agreeing with ‘ we.’ 

— part. of ‘to impose,’ used as adj., qual. 


ws. 
warbled—past part. of ‘to warble,’ used as adj., qual. 
* hymns.’ 
sing—verb, irreg. trans., act. inf., pres., gov. by ‘ laws.’ 
Sorced —adj. of quality, qual. ‘ hallelujahs. 


2. * The cradel at hire beddes feet was sette, 
To rocken,’ 


To what 


riod of English does this passage belong? Point 
out in it in f 


xions which have become obsolete. 
Late Middle English, A.p. 1350—1450. 


é in Aire, es in bedd-s, 
te in sette, and 
en in rocken. 


3. Mention the chief works of Sir Walter Scott. 


Poems : Lady of the Lake, Lay ofthe Last Minstrel, Lord of 
the Isles, Marmion, Rokeby, Vision of Don Roderick, Bridal of 
Triermain, Ballads and Songs. 


Novels: Waverley, Ivanhoe, The Abbot, Monastery, Fair Maid 
of Perth, Kenilworth, .Peveril of the Peak, Anne of Geierstein, 
Fortunes of Nigel, Quentin Durward, Count Robert of Paris, 
Woodstock, The Talisman, St. Ronan’s Well, Antiquary, Bride 
of Lammermoor, Legend of Montrose, Black Dwarf, Old 
Mortality, Guy Mannering, Rob Roy, Heart of Midlothian, Red 
Gauntlet, Pirate, Surgeon's Daughter, Chronicles of the Canon- 
gate. 

History: Tales of a Grandfather, 


Geography. 
(Answer two questions.) 
(Answer Questions 1 and 2; and No. 3 if you have time.) 


1. Give notes of a lesson on an eclipse of the sun, explaining 


(1) Its appearance. 

(2) Its cause. 

(3) Why it is not always visible. 
Illustrate by diagrams. 


Relation of Earth and Sun and Moon.—Sun, source of light 
and heat ; earth, a dark body; moon also dark, but reflects to 
earth light received from sun. Moon revolves round the earth, 
and earth round the sun, 


Cause of an Eclipse of Sun.—Plane of moon’s orbit is not coin- 
cident with plane of earth’s orbit ; consequently, moon does not, 
as it revolves round the earth, come alwaysin a direct line between 
sun and earth, Were it so there would be an eclipse every day. 
When the earth, moon, and sun are in a direct line, the moon 
being between earth and sun, then there is an eclipse, body of 
moon obstructing rays of light from sun, and so shape of moon 
being seen on sun. Draw diagrams on blackboard. 


Fig. 1. Showing position of Sun, Moon, and Earth when there 
is no eclipse. 





Seq; 


Fig. 2. Showing position when there is a partial eclipse. 


Ne 


JOO 


ee 


Fig. 3. Showing position when there is a total eclipse. 


Why Eclipse not aiways visible—When eclipse takes place 
during our day, and we are within the shadow of the moon cast 
on the earth, we see the eclipse, unless clouds interpose ; but 
moon sometimes comes between earth and sun when it is our 
night and the moon is on opposite side of earth, then the eclipse 
is not visible to us, 


2. Drawa map of the coast-line from Davis’ Straits to Behring’s 
Straits ; marking also the islands lying near the coast. 


Insert the lines of latitude and longitude, and say how far the 
coast extends to the north of the Arctic Circle. 


3. Compare the mountain chains and peaks in the different 
continents ; showing the differences in their position, directions, 
heights, and general character. 


The general direction of the mountain chains in the Old 
World is from east to west, except in Africa, where there are 
none of great length, while the axis of the American chain is 
from N. to S. In the Old World also the mountains are 
mostly inland ; in the New World they are near the coast. The 
average height of the mountain chains is greatest in Asia, next in 
America, next in Africa, and the lowest in Europe. The moun- 
tains ot the New World stretch a distance of 9000 miles through 
the whole continent ; they are precipitous on the W., and have 
a long slope towards the east, their highest average height is near 
the equator, where nearly all the mountains are volcanic, among 
them being Aconcagua (24,000), Sorata, Cotopaxi, Pichincha, and 
Chimborazo. As the range nears the North Pole it decreases 

eatly in height, the chief peaks being Mt. Hooker, Mt. St. 
Elias, and Mt. Brown. 

In Asia the vast mountain chains occupy the interior of the 
country forming the boundaries of a very large table-land. The 
Himalayah range, to the S. of this table-land, has the highest 
— in the world, Kunchinjunga (28,000) and Everest (29,000) 

ing the highest. ‘The range is continued in a westerly direction 
through the continent, under,the names of Hindco-koosh, Elburz, 
Caucasus, Armenian Mts., and Taurus. 

In Europe the great chain stretches through the centre, under 
the name of the Alps. The range is not so clearly defined as that 
of America, having many offshoots. The highest peaks are Mt. 
Blanc (15,000) and Mt. Rosa. 

The high lands in Africa are near the coast, and are distinguished 
for breadth rather than height, not many reaching the snow-line. 
The Atlas Mts. are in the north, Kong in west, and Abyssinian 
in east, . 


SECOND PAPER, 
Two hours and a half allowed, 
Needlework. 
FEMALES, 


The needlework specimens will be collected by the Inspector 
at the expiration of one hour after the distribution of the exami- 
uation paper. 
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Arithmetic, 
MALES, 


1. If a grocer buys cheese at £4 per cwt., and sells it at 94d. 
per Ib., what per cent, will he gain ? 

Selling price per cwt.=9}d. x 112= 1064d. = 88}. 

Ss. s. Ss. 
Gain = 883 - 80= 83 
Gain on 80=83 

82 

” i= Pd 

8} 

» 1oo=-* Se tok: Ans, 

2. A man lends £1000 in four sums ; if he gets 3 per cent. 
for £200, 3} percent. for £400, and five per cent. for £250, 
what per cent. must he get for the remainder, if his average 
interest is £3 17s. per cent, ? 

Ls 


£1000 at £3 17s. per cent. = 38 1 
£200 at £3 , 
£400 », £34 
£250 5, £5 
£150 


-*. rate per cent.= 


3. A man sells out his stock in the 3} per cents. at 97§, and 
reinvests the money in 4} per cent. debentures at 124{, and 
increases his income by £6 3s. ; find the amount of his stock 
in the 34 per cents., the usual brokerage being charged on each 
transaction, 


Every cent. of stock is sold for 97§ - }=974. 
This invested in 4} stock at 124§+ 4 brokerage will yield 
974 x 4}_ ;.,. ‘ 
135 £3°705 int. 
Gain in income on every cent. of stock = 3°705 - 3} ='205 
No, of cents, to gain ‘205=1 


: 615 
615= = 
i§=- 30 


” ” 
Amount of stock = 30 x 100= £3000. Ans. 
a 


4. A takes § steps in three seconds, and B 7 steps in four 
seconds, but 9 of A’s steps are equal to 10 of B’s ; compare 
their rates of walking. 


A takes § steps in three secs., while B takes 7 steps in 4 secs. 
*, 4, 4 steps while B takes } steps 
But A’s step=',' of B's step 
+, rate of walking=A: Bas § x19 3] 
=HP:i 


=200:189. Ans, 


History. 
MALES AND FEMALES, 


1. A modern Englishman whose ancestors never left these 
shores may count among his forefathers Italians, Scandinavians, 
Irishmen, Germans, Danes, Britons, French, and Netherlanders ; 
explain this, and give the century when men of each nationality 
would be likely to enter the English family. 


The oldest known inhabitants of this country are generally 
called Britons, In the first century the land was invaded by 
Italians under the name of Romans. Then the Picts and Scots, 
who originally came from Ireland, came into the country in the 
fifth century. Germans, under the various names of Saxons, 
Jutes, and Angles, were the next to gain possession of some parts 
of it, in the fifth and sixth centuries, After them came the 
Norsemen from Scandinavia and Denmark, in the eighth, ninth, 
and tenth centuries. Again the country was invaded by the 
French, in the eleventh century, under William the Conqueror, 
and lastly, large numbers of Flemings or Netherlanders, came over 
to England to escape persecution in the sixteenth century. As 
some of all the above nations remained in the country, a modern 
Englishman’s ancestors may have had among them some of all 
the above races. 


2. Of our eight kings Henry two were strikingly bold and 
warlike, and two were specially gentle and unfortunate ; distin- 
guish them with their dates, and the names and nationalities of 
their queens, 
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The bold and warlike were : 

(a) Henry 7V.(1399—1413), who married Joanna, daughter of 
Charles of Navarre ; and 

(6) Henry V.(1413—1422), who had for his consort, Catherine, 
daughter of Charles VI. of France. 

he two whose characters were weak, and whose reigns were 

unfortunate, were: 

(a) Henry I17. (1206—1272), who married Eleanor, daughter 
of Raymond, Count of Provence ; and 

(6) Henry VJ. (1422—1461), whose consort was Margaret, 
daughter of Réné, Duke of Anjou. ‘ 


3. “A treaty of e has been concluded between the 
Emperor and the First Consul. Pitt, Grenville, and Dundas 
have resigned upon the Catholic Emancipation. Addington is 
the new Prime Minister, and Hawkesbury succeeds Grenville. 
But the appointments are suspended in consequence of the King’s 
illness.” (Letter of Lord Lyndhurst, dated March 2nd, 1801.) 
Explain “Treaty of Peace ” (1801), *‘ Catholic Emancipation,” 
‘* King’s illness,” and tell briefly what you know of any ‘wo of the 
statesmen named. 


The “ Treaty of Peace ” was an agreement entered into for the 
cessation of hostilities between the Emperor of Austria and 
Buonaparte, who was at that time First Consul of the French 
Republic. 

he Roman Catholics laboured under political and religious 
disabilities. Pitt wished to remove these disabilities, such re- 
moval being known as Catholic Emancipation. 

George III. had at this time an attack of illness which proved 
to bea predisposition to insanity, totally unfitting him for per- 
—s the duties of kingship. ‘This illness became permanent 
in 1810. 

William Pitt, the son of the Earl of Chatham, was born in 
1759. He entered the House of Commons at twenty-one, was 
a member of the Cabinet and Chancellor of the Exchequer at 
twenty-three, and Prime Minister at twenty-five. He succeeded 
in settling the government of India; opposed the claims of the 
Prince of Wales to full power during the Regency ; and fora long 
time refused to bow to the clamour for war against France, but 
was compelled to yield. He resigned the Premiership in 1801, 
on the refusal of the King to the measures for Catholic Eman- 
cipation, and gradually sank under the ong engendered by the 
French successes in the war, dying in 1806. 

Addington was the son of a physician, and became prominent 
through the influence of the Pitt family. At the time of Pitt’s 
resignation he was Speaker, but resigned to take the Premier- 
ship. He was created Lord Sidmouth in 1804, supported Horne 
Tooke’s claim to a seat in the House of Commons, and promoted 
without success a bill against dissenters. 


Teaching. 


Write out notes of a lesson on ‘ CLIMATE.’ 

Introduce the lesson by noting the weather of the day, and 
comparing it with that at other times of the year, and with what 
they have heard and read of other countries. From the answers 
given it will be found that different countries have different kinds 
of weather—that they are hot, cold, dry, or moist according to 
their situation. The word used to describe the average weather is 
Climate. 


Definition, etc. Climate is a word used to denote all the 
conditions which affect the weather of any district. Derived 
from Greek &/ima, an inclination, and so used because the 
weather mainly depended on the varied inclination of the sun’s 
rays on the earth, due to the curve from the equator to the pole. 

Chief causes affecting climate of a country. 

(a) Position in reference to equator. Countries between 
tropics have sun vertical at some period of year—hottest. 
Further from equator colder it gets. Why? Draw di 
showing less heat received on same amount of surface if rays are 
oblique. 

(6) Height above level of sea. Colder as we ascend, Why? 
Rarer atmosphere. One deg. Fahr. decrease for every 300 feet 
of ascent. 

(c) Proximity to sea. Climate modified by sea-breezes, etc, 
—moister near sea, drier inland. 

(d) Prevalent winds, From poles, cold ; from equator, hot. 

(ce) Direction of mountain chains. Intercept hot or cold 
winds according to direction, rendering country cold or hot. 

MA The general slope of the country. Whether towards hot or 
cold region. 

(g) Cultivation. Whether tilled or untilled, covered with 





forests or treeless, 
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Music. 
A quarter of an hour allowed for this paper. 


(N.B.—Pupil Teachers may answer the questions in either 
the Staff Notation or the Tonic Sol-fa, but mot doth, The 
questions in the Tonic Sol-fa Notation will be found at the end.) 


1. Write in the Treble clef the ascending scale of C minor, 
using the minor sixth and the sharp seventh, placing the necessary 
flats, &c., before the notes :— 


SL 











| 





eo 
2. Write diminished sevenths below the following notes :— 
(1) (2) 
= SS SS 














(1) (2) 
»~—— 2 


Scape rae 
——— 
e om 
3. Add proper time-signatures to the following :—- 
(2) (3) 


eS Ee eee oe 
= See Se =| 


(2) (3) 


= ee ee eee — =—=— 
ee PS = ea 


TONIC SOL-FA NOTATION, 


1. Write an ascending minor scale from /ah, to Jah, using the 
minor sixth and the sharpened seventh. 


I, 
1t dromf sel 


2. Write diminished sevenths below the following notes :— 
(1) fah' ; (2) doh’. 
2. (1) ses (2) rz. 




















3. Re-write the following, halving the value of every note. 
Use two-pulse measure :— 


|m if |r : |s tf |r tid | 
|n a @« |s af :1,t.d | 


Matriculation Hints. 
By Henry A. Reatcuious, M.A. (Lonp.), B.Sc., 


Westminster Training College. 


WE give a translation of the passages of Greek and 
Latin set in this journal for May :— 


(1) Postumius had with him two Roman legions, and had 
raised a force of allies on the Adriatic coast, sufficient to put 
him at the head of 25,000 fighting men when he entered the 
enemy’s country. The Gauls had beset the outskirts of the 
forest, and when the Roman column entered its precincts, they 
pushed over the outermost of the trees which had been hewn 
through. These toppling over one against another on the right 
hand and on the left, overwhelmed arms, men, and horses in 
a ruin from which scarce ten souls escaped. 


(2) The victory is ours if the gods and the prophets who 
serve them see aught of the future. Let us then, as men filled 
with a confident assurance, who feel themselves more than a 
match for the foe they are about to engage—let us lay aside our 
pikes and make our swords our only weapons that we wield. 
Then when their idle shafts are spent, let them see the flashing 
of your swords ; remember, each one of you, that it is the gods 
that nerve the Roman’s arm, (Without the context it is not 
certain whether gui-adjuvent should be translated as above 


or run thus :—‘ That these are gods that can nerve the Roman’s | 


arm.’) 
(a) Peace, unhappy woman ; make not friends afraid. 


| force or not. 











(4) They say that fire, water, and earth, all exist by nature and 
chance, and none of them by art. 

(c) That the evidence, then, which has been given is true, I 
suppose neither this man himself nor any one else for him will 
be able to show. 

(¢) All the preceding speakers seem to me to felicitate man- 
kind on the good things which they owe to God. 


Natural Spy ag quantity of matter in a 
body is called its . ‘Two masses are said to be 
equal when they would equally stretch a thread of 
caoutchouc. This stretched string exerts force. 
Equal masses, therefore, are those which exert the 
same force. But what is force? Force is defined to 
be that which changes, or tends to change, the motion 
of abody. It is plain we cannot measure the amount 
of a force by the aid of a definition like this, which 
merely tells us how to decide whether there is any 
Force is estimated, then, by the rate of 
change of momentum per second. Let it be clearly un- 
derstood that force is always of one and the same kind, 
and is always measured in the same way as ‘ time-rate 
of generation of momentum.’ Momentum or quantity 
of motion of a body is defined to be the product of 


its mass into its velocity ; and = M/v= ue where the 


units of mass and length are involved directly, and 
the unit of time inversely. Force therefore = 
ML. p_ML 

+ ie a. 


Z'= In the C.G.S, (Centimetre Gramme 


| Second) system, the unit of mass is the quantity of 


matter in one gramme. If, then, a force be repre- 


| sented by ten, when the fundamental units are a 


pound, a foot, and a second, when they are a stone, 
a yard, and a minute, it would be expressed’ by 
10X 60x60 36000 
14X%3 42 
More candidates fail in mathematics than would be 
expected from an examination of the questions recently 
set. There must have been a want of careful prepa- 
ration, But it is well known that those who are pretty 
well acquainted with the work and can answer the 
questions as soon as they are out of the room, leave a 
very sorry performance indeed for the examiner. There 


= 857.1. 


| isno lack of good text-books, ‘Todhunter’s ‘ Algebra’ 


for beginners, and Hamblin Smith’s ‘ Algebra’ will 
be quite sufficient. In regard to the geometry a few 
words may be useful ; the parts specified are the first 
four books of Euclid, or the subjects thereof. Those 
who have only studied Euclid must be reminded that 
the examiners are not bound to use his phraseology. 
The candidates should be able to recognise the same 
proposition though somewhat disguised. The first, six 
books of Euclid by Dr. Casey, is an excellent book, 
which will repay consulting. To this might be added 
the syllabus published by the Association for the Im- 
provement of Geometrical Teaching. ‘There is one 
point of cardinal importance, and that is, working 
geometrical exercises. ‘This should be done from the 
first; but beginners are usually discouraged because 
the exercises they attempt are too difficult for them. A 
good set of easyridersis often hard to find. The student 
will find plenty of suitable exercises in Dr. Casey’s 
book, and also an excellent set of easy problems in 
Mansford’s ‘ Euclid,’ to which there is a key published, 
which may be serviceable to private students i 
judiciously used. 
(Zo be continued.) 
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Grasiou SPRING-TI E. Music by T. CRAMPTON, 


ust Treen. 98 — “== I 
and Tres... 6: = aes rae Se = Sires a= 


1. Now ’tis time he the pret -ty white dai - ses Out & ies sleep to hast-en at last, And 
2. Now ‘tis time for the skies to grow blu-er, Breez-es to soft-en, days to grow long; For 


=———- a—{ 


























= Kev G. ee pp 

1st TREBLE. :- in is :-fim if sr cr is s- in - ir wy ll, 3- * : in :f |m $ 
and TREBLE. a : i te r :t, :t, 1d :- :d |s, :f,.:m :f, :- :d 4 id :- : 
Bass. 13 d jm :-r:d (8, :8, :f, 1m :- :d a ty | if, :- os : 28, id :- 





o- ver the mea-dows with grass-es and clo- ver To bud and to blos-som, and grow u so fast. 
eyes to grow bright-er, and hearts to grow glad-der, And earth to re-joice with a  ju- bi- lant song. 
ents ae oo - 

== SS =S- tte = I 
eres. = 
m :-.f:m (T :n mir i-micr [es :F cr tal tr! : : :d' st (d' :- 
d :-d:d jd :d :d jd :-d cd |t, :t :t ["s sf : : sf SF IA cH 
1, :-.1j:1, |], 21, 21, |fe,:-.fe,:fe,\s, :8, 28, I*d ir : 28 38, |d i= : 














- > 
‘tis time for the but - ter - cups yel- low, The ferns and the grass -es, the 
-come, wel - come, oh, sweet - est of sea- sons! That bring-est fresh hopes with each 
= SS » = ae —s 
SS SS SS so — | 























1 n ) a, ee? | : ls : : : | :‘f ots 

sd ossir 3d :& jd 3: ‘dojid@s: : : ‘rm 

38, 18 38, 3% Im : sf, im cd : : :d 

— » hh hr» S 

js 5 — 
’ » 

and all, To wak -en from slum- ber, and mer - ri - ly hast - en To 


: ly - born day, That bring- est the sun-shine all glad-some and gold-en, Old 
a. a 


2. 
SS SSS BS SS = SE 
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lad -den our eyes at Spring’s cheer- ful call. 
Win -ter’s cold shadows to ban - ish =a + way. 
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THE POLAR BEAR. 


Words by C. S. BERE. 











m™ 


z. Would ome like to be 


‘a 8 
Po - lar Bear, With long(:) white shag - gy _ hair, 


is 2 t iy 














— = 
——s 








@ 
:8 f °|a 
on fields (2) of ice, 


«I 
s 


2. 


And jump (3, o’er little frozen hills, 
And make ice slabs your seat, 

And never slip, because you have 
Thick hair upon your feet? (4) 


3. 


And be as much at home on land 
As on the frozen sea, 

And watch for walrus, seals, and fish, (5) 
As happy as could be? 


(1) Imitate long hair all over body. 
and show the soles. 
(8) Appear to be nursing and stroking a cat. 


:d 
And make 


(2) Move hands in smooth horizontal. 
(5) Lean forward as if watching. 


8 
the 


| a' :- 
lair? 


your 


I don’t think I should like that life, 
*Twould be so drear and cold ; (6) 

I’d rather be were fires were near, 
And coals were cheaply sold. (7) 


5. 
So I will let the Polar Bear 
Repose in his warm furs ; 
And be myself, with fires at home, 
And puss that always purrs. (8) 





(3) Jump. — (4) Lift up feet 


(6) Shiver. (7) Rub hands and look comfortable. 





ANSWERS TO ARITHMETICAL QUESTIONS 
IN THE ‘SCHOLAR’ FOR JUNE, 1884. 
STANDARD III. 


(7) £14,568 ts. 53d. 
(8) 38 rows. 

(9) 4253. 

(10) 9137 +37. 

(t1) £64,055 7s. ofd. 
(12) 46 books. 


(1) 484,396,840. 

(2) £35,640 18s. 13d. 
(3) 429,351 14s. 54d. 
(4) £101 Os. 6d, 

(5) 5929+ 40. 

(6) yore 6s. 73d. 


STANDARD IV. 


(7) £2318 16s. fd. 

(8) £7 18s. 3d. +60, 

(9) £100 2s. 

(10) Is, gd. 

(11) 89. 

(12) 3150. 
STANDARD V. 

(1) £87,993 10s. 6d. (5) 5s. 114d. ; 

(2) 6s. 79d.; 18s. 8d. ; gs. 28d 


3 4s. ad. 3; 410; 114d. ; 
16s, 8d, total, 13s. 5d. 
(6) }. 


£15 6s. 2d. 
(7) 38 yds. 2 ft. 3 in. 
(8) 33}. 


3 25 gallons. 

259 fur. 3 po. 34 yds. 
3) Pie. 4s. 23d. 
(4) £501 os. 10}d, +72. 
(6) £2,611,515 17s. 1d. 


9s. Ofd. ; 
+3 78. 6d. ; 
total, £1 


(3) £4 7s. 34d. +60, 

(4) £127,810 12s. 39d. 
STANDARD VI. 

(1) 10 cwt. 1 qr. 9 Ibs, (5) (a) 3 (4) 5s. 

8 oz, >) : tae 

(2) ¥ 

(3) £703 8s. 3d. (8) °5 or }. 

(4) 212°24+ (9) £5 14s. 4d. 
STANDARD VII. 


(3) £800. 
(4) 17335 p.c. 


(1) £417 7s. od. 
(2) 10°98, 


ANSWERS TO ALGEBRA QUESTIONS IN 
‘THE SCHOLAR,’ FOR JUNE, 1884. 
EXERCISE XXX, 

(2) coal 3 Y=7. 
(4) *=2}5 y=5. 
(6) x=a+d; y=a-d, 
(8) +=5; y=2. 
(10) z= 45 7=} 
(12) Sheep, 3. each; 
cows, £22. 


(1) x=6; y=4. 

(3) x= -4; y=at+d, 
(5) +=25; y=49. 
(7) +=10; y=24. 
(9) *=125 y=15. 
(11) 25 and 21. 





| ANSWERS TO ARITHMETICAL QUESTIONS 
| IN THE ‘LITTLE LEARNER’ FOR JUNE, 
1884. 


STANDARD IL 
(13) 1009 
(14) 404 
(15) 266 
(16) 636 
(17) 682 
(18) 79 
(19) 641 
(20) 183 
(21) 469 
(22) 539 
(23) 213 
(24) 188 

STANDARD IIL 
(11) 46,303+4 
(12) 22,390+7 
(13) 12,641,622 
(14) 147,810 
(15) 21,208,200 
(16) 65,692,248 
(17) 94,244 
(18) 25,821 +2 
(19) 68,004 +6 
(20) 18,917,270 


(1) 1718 
(2) 791 

(3) 10 ; 
(4) 1582 


(12) 37 


(1) 5,225,684 
(2) 3013+5 
(3) 9009 

(4) 194,039 
(5) 167,300 
(6) 89,010+8 
(7) 2125+6 
(8) 49,536,450 


(9) 54,2 
(10) 28,807 + 5 
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Physiology. 
BY ARTHUR NEWSHOLME, M.D. LOND., 


Gold Medallist and University Scholar, Physician to the City 
Dispensary. 

Functions of the Pancreas.—The pancreatic fluid 
enters the small intestine at the same point as the 
bile. Itis a clear viscid fluid, having an intensely 
alkaline reaction, and containing 2°5 per cent. of solids, 
of which ‘8 is inorganic matter. It contains albumin 
and a modified casein, leucin, and tyrosin, and a com- 
paratively large amount of carbonate of soda. 

Its digéstive functions are most important, as it 
possesses the amylolytic (starch-digesting) power of 
saliva, the peptonising power of gastric juice, and the 
emulsifying power of bile (in much greater degree than 
the latter.) 

On starch, pancreatic juice acts rapidly, converting 
it into grape sugar. It converts profeids into peptones. 
In this respect it resembles gastric juice, though there 
are certain minor differences. 

(1) Pancreatic digestion will not go on unless an 
alkali is present, just as gastric digestion requires the 
presence of an acid. In fact, 1 per cent. of sodium 
carbonate in pancreatic juice seems to play the same 
part as .o2 per cent. of hydrochloric acid in gastric 
juice. 

(2) Corresponding to this difference, in gastric 
digestion the bye-product is an acid-albumin or para- 
peptone, while in pancreatic digestion it is a body more 
nearly resembling alkali-albumin. 

(3) A third and more profound difference exists. 
In gastric digestion most of the proteid is converted 
into peptone ; in pancreatic digestion, a large propor- 
tion of it is split up into certain bodies, of which leucin 
and tyrosin are the chief, though there are probably 
several other bodies, such as fatty acids and volatile 
bodies. Leucin is amido-caproic acid, while tyrosin is 
closely allied to benzoic acid. Thus, in pancreatic 
digestion, a certain proportion of proteid is split up 
into its constituent fatty acid and aromatic molecules, 
and other less-known components. 

Fats are acted on in two ways by pancreatic juice. 
They are emulsified ; while a smaller proportion is 
split into the corresponding fatty acid and glycerine. 

There are almost certainly ‘Aree distinct ferments in 
pancreatic juice; one, which is practically identical 
with ptyalin ; a second, to the which the name /rypsin 
has been given by Kiihne, capable of acting on pro- 
teids; and a third, which produces the splitting up of 
fats. ‘The emulsifying power of pancreatic juice is 
probably due to the alkali-albumin it contains. 

The exact mode of digestive secretion has been more 
thoroughly worked out in the pancreas than elsewhere. 
Haidenhain found that after thirty hours’ fasting each 
pancreatic cell in a dog consisted of an inner zone 
nearest the interior of the alveolus, which was gran- 
ular, and stained by carmine with difficulty; and a 
much smaller outer zone, almost homogeneous, and 
taking carmine staining easily ; while the nucleus was 
placed partly in both zones. During full digestion of 
food, however, especially about six hours after food, 
the outer zone became much wider, and the inner 
zone correspondingly narrower, and the whole cell 
smaller; while at the end of digestion the original 
condition was resumed. It seems evident, therefore, 
that the outer zone nearest the blood-vessels is built 
up from the blood; while the inner zone is formed at 





the expense of the outer zone, and the secretion at 
the expense of the inner zone. 

Even during active digestion, there is very little 
ready-made ferment ina pancreas taken fresh from the 
body ; but there is a body capable of becoming con- 
verted into the ferment. To this the name of zymogen 
has been given. Its amount varies with the size of 
the inner granular zone. For the production of the 
essential element of the pancreatic ‘juice, it is pro- 
bable, then, that there are two processes ; a produc- 
tion of zymogen constantly going on; and during 
active digestion, an actual secretion from this of the 
digestive ferments. The same probably holds good 
for the other digestive secretions, there being a pepsin- 
ogen preceding the formation of pepsin, and a ptyalo- 
gen, the formation of ptyalin. 

Digestion in the small intestine is chiefly performed 
by the pancreatic juice, assisted slightly by the bile. 
The intestinal juice (succus entericus) is secreted by the 
mucous membrane of the small intestine and the 
small tubular glands in connection with it. Its exact 
action in digestion is unknown, owing to the difficulty 
in isolating it, but it is quite subsidiary to the digestive 
secretions already described. 

Summary of the changes undergone by food.—ZIn the 
mouth some conversion of starch into sugar occurs. 
dn the esophagus the stay is too momentary to allow 
of changes ; though probably a small amount of fluid 
is absorbed. Jn the stomach the change of starch into 
sugar is first diminished and then arrested. Proteid 
materials are broken up and largely converted into 
peptones. The proteid framework by which starch 
and fat granules are commonly surrounded become 
dissolved, the starch and fat being liberated. The 
thick turbid liquid, called chyme, which results from 
gastric digestion, in about four or five hours after a 
meal has almost entirely passed through the pylorus 
into the small intestine. It hardly contains any pep- 
tone, but some parapeptone ; it is probable, therefore, 
that the minute veins of the stomach absorb the 
diffusible peptone, as well as a certain amount of water 
and salts, directly into the circulation. 

In the small intestine the presence of chyme causes 
active secretion of bile and pancreatic juice, which 
neutralise its acidity. The conversion of starch into 
sugar recommences with great activity. Fats are 
emulsified by the pancreatic juice, and to a less extent 
by the bile. A certain proportion of fats are split 
into the corresponding fatty acid and glycerine ; and 
the bile saponifies another portion. The albuminous 
materials are converted into peptones, but a certain 
amount is split up into the lower products already 
named. 

The liquids which have escaped absorption in the 
stomach are absorbed in the small intestine, and with 
them the peptone and sugar produced as the result of 
digestion. These enter the blood-vessels directly. The 
emulsified fat is absorbed into the circulation in a less 
direct way. The minute fat granules find their way 
through the walls of the jvilli, and enter the lacteal 
vessel in its centre, whence they are carried through 
lymphatic glands, into the thoracic diet, and thence 
into the veins at the root of the neck. The term chy/e 
is applied to the emulsified contents of the small 
intestine. p 

In the large intestine, the intestinal contents which 
have escaped absorption in their tortuous path along 
the smaller bowel, assume a more distinctly acid re- 
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action, a more solid consistence, and a distinctly fecal 
odour. Villi are absent from this part of the alimen- 
tary canal. It may, therefore, be assumed that the 
absorption of fats has ceased, though some absorption 
of liquid may still continue. The acid reaction of the 
contents of the large intestine is due to an acid fermen- 
tation. In the ccecum of herbivorous animals a large 
amount of digestion goes on, though this is not the case 
in man. That considerable absorption of nutrient 
material may occur from the mucous membrane of the 
large intestine is shown by the fact that patients may 
be kept alive for a considerable time by the injection 
of milk and other foods into the rectum, especially if 
some pancreatic juice has been previously added. 

The feces average about five ounces in the twenty- 
four hours. They contain the undigested portions 
of food, such as shreds of elastic tissue, fragments of 
muscular tissue, fat cells, and starch granules. In 
addition there are other materials derived from the 
blood, which may be regarded, therefore, as excretions. 
The chief of these are ferment-like bodies, mucus, 
cholesterin, fatty acids, lime and magnesia soaps, ex- 
cretin, and salts, especially of magnesia. The colouring 
matter of the faeces is derived from bile. When the 
latter is deficient the stools become clay-coloured. 
The distinctive odour of faeces is due to indol, which 
is developed during pancreatic digestion. 

Movements of the intestines.—A stimulus applied to 
any part of the small intestine produces a contraction 
of both the circular and longitudinal muscular coats, 
which travels lengthwise as a wave along the intestine. 
The circular coat is thicker than the longitudinal, and 
its contraction has by far the most influence in pro- 
pelling the food along the intestine. These peristaltic 
movements may occur independently of the central 
nervous system. They seem to be controlled by 
special nervous ganglia of the sympathetic system. In 
the large intestine the movements are identical in 
character, but independent, the ileo-ccecal valve sepa- 
rating the two. The muscular fibres increase in 
strength as the end of the alimentary canal is ap- 
proached. The rectum is guarded at its orifice by a 
special development of the circular muscular fibres, 
called the internal sphincter ; while outside this is an 
additional muscle, known as the external sphincter, 
which is composed of striped muscle, and under the 
control of the will. The sphincter of the anus is under 
the control of a special centre in the lumbar part of 
the spinal cord, which kceps it in a state of constant 
tonic contraction. The sphincter only becomes re- 
laxed and the contents of the rectum escape, when the 
control of this centre is overcome, either by a volun- 
tary or emotional impulse from the brain, or a power- 
ful reflex impulse, due to an over-distended condition 
to the rectum or other causes. 

(Zo be continued.) 


Che Miscipline of the Mind. 
BY W. C. COUPLAND, M.A., B.SC., 

Lecturer on Mental and Moral Science at Bedford College, 
London. 

II.—OBSERVATION AND THE TRAINING 
SENSES. 

THE careful historian of philosophical opinion some- 

times finds it hard to determine whether a particular 

belief is merely lost sight of for a time, or has been 
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definitively abandoned ; but there is one item of former 
metaphysical creeds, in respect of which, I apprehend, 
doubt would now be out of place—the doctrine, so 
vigorously combated by Locke and others, of ‘ Innate 
Ideas.’ It is true the mind’s original furniture is still 
described in various terms by different observers ; but 
whatever be the view taken of our primitive endow- 
ments, specific conceptions of either sensible or super- 
sensible realities are certainly no longer held to form 
any part thereof. Knowledge of all kinds and degrees 
can only be acquired by more or less conscious elabora- 
tion of material supplied to the mind from without. 
That ideas are often arrived at with a minimum of 
effort, is owing, not to any reserve of cognitions which 
it is in the power of more replenished intelligences to 
bring to light, but (primarily) to difference of inherited 
nervous organisation, and (secondarily) to the special 
training to which the youthful mind is submitted. We 
are, it is true, often startled by the curiosity and readi- 
ness of apprehension of very young minds, apparently 
indicating an appreciation of the significance of pro- 
blems which in general is patent only to the mature 
understanding ; but in every case a sufficing hypothesis 
is the reasonable belief that these precocious infant 
minds, being more finely constructed instruments, 
respond, but without comprehending their import, to 
impressions and suggestions which fail to arouse vibra- 
tions in duller souls. Were the truth not so frequently 
ignored, it would seem almost too obvious for remark 
that there may be great inequality in respect of 
apprehensiveness, an inequality which may be main- 
tained throughout. 

Our stock of ideas I assume, then, to be always. 
personally acquired. I take it to be an error to speak 
of a priori notions, or mental conceptions had -before 
actual converse with the world of things. What is a 
priori is the psycho-physical fabric, the embodied 
mind, which has been slowly built up by the prolonged 
reciprocal action of organism and environment. But 
even such a statement as this does not convey the 
whole truth. We have further to say, however crude 
it may sound, that the most delicate feelings, the sub- 
limest imaginings, have a very lowly origin ; that the 
ideal world is really homogeneous, as much of a piece 
as the material world of the modern believer in the 
unity of the physical forces. ‘There is nothing in 
mind which was not first in sense,’ ran the old dictum. 
Its modern rendering is almost identical with it: 
There is no item of consciousness which was not first 
suggested through sense. Modern psychology has 
revised the ancient dictum, has enlarged its scope, but 
contains no firmer principle within the whole range of - 
its teaching. 

Now, simple as it may seem when casually proposed, 
the question, ‘What is a sense?’ is by no means an 
easy one to answer. We are apt to think at once of 
the so-called sense-organs, eye, ear, etc., and to rest 
contented with the statement: The senses are avenues 
through which changes in the outer world are reported 
to the centre of consciousness. And as a first rough 
approximation this account is not amiss ; but when we 
look a little closer into the matter we see that this said 
‘outer world’ has very hazy limits, and we are puzzled 
to determine in what category to place certain modes 
of consciousness which are qualitatively indistinguish- 
able from impressions resulting from affections of a 
definite sense-organ, although (save by a stretch of 
language) there is no mediatory organ in the case. 








| 
' 
i 


SR ne Oe eee Oe ee ae or 


178 


THE PRACTICAL TEACHER. 


[JUNE, 1884, 





Between the sensation of touch, ultimately produced | 
by some affection of the exposed skin, and a feeling of | 
internal pressure, due to some obscure local cause— 
between this latter relatively definite sense of uneasi- 
ness and the wholly vague feeling of systemic satis- 
faction or dissatisfaction, what fine degrees, and what 
consequent perplexities of description and classification ! 
And what has become of the ‘organ’ which entered 
into our differentia of a sense? Again, neither 
retina nor skin, either separately or combined, will be 
found competent to reveal to us the whole of what we 
understand by a solid figure ; and we are finally com- 
pelled either to fall back upon the discredited doctrine 
of a non-empirical origin for a large number of ideas, 
or to enlarge the definition of a sense so as to indicate 
the maximum of resemblances without confusion of 
mental boundaries. 

The latter course is quite practicable, at the cost of 
departure from uncritical popular conceptions. We 
have only to declare that a sense is a primary form of 
pyscho-physical receptivity and activity, specialised by 
the distribution of the nerve-fibres and their internal 
endings in nerve-centres. 

A purely active sense we do not possess. Ourstrictly 
passive senses are numerous: they may be divided 
into two classes, according as they are awakened by 
stimuli external or internal to the body. The former 
would include the senses of colour, sound, odour, 
taste, touch, temperature ; the latter a mass of feeling 
very difficult to describe in detail, but for the most 
part closely resembling the vaguest external senses, 
touch and temperature. It is characteristic of these 
internal senses that they are little regarded, save when 
the physical agitation is so great as to induce a marked 
emotional accompaniment of pleasure or pain. This 
emotional accompaniment, overpowering their sensuous 
quality, renders the internal senses of little value as 
sources of intellectual knowledge, but gives them a 
pre-eminent value as inciters to voluntary action. 

The senses which contribute most to knowledge of 
the outer world are those which are at once active and 
passive, the two forms of consciousness being so in- 
separably united that only a very careful analysis can 
distinguish the part played by each. The obtrusiveness 
of the external suggestion has even led to the con- 
tribution of the psychical organism being ignored 
altogether, and popular language reflects an immature 
psychology when it opposes Sense to Understanding as 
a receptive to a productive faculty. These mixed 
senses, as they may be called, are chiefly sight and 
active touch ; a portion of the sensations of hearing, 
smelling, and tasting, though a comparatively small 
portion, have alsoa place here. But it is the eye and 
the movable members that are the physical parts which 
chiefly mediate the operation of these compound 
senses. Consider what amount of knowledge would 
be possible for a being with an immobile eye and | 
wholly paralysed limbs. Such a being would be 
stimulated by, or encounter shocks from, the outer | 
world, but it would have no means of distinguishing 
between the sensations which arose through changes in 
its own organism, and those which resulted from changes 
in a contrasted Nature. By being able to initiate 
movement a normal human being, however, obtains a 





view of the world immeasurably more precise and | 
He is able, by varying his efforts, to 


proportioned. 
estimate the consistency of the objects which surround 
him, by lifting them to form an idea of their weight, 


and by rotating his eye-balls to obtain pictures of in- 
finite variety in an incredibly short space of time. In 
short, instead of regarding himself as but a conscious 


| thing, blown about by every wind of outward circum- 


stance, he can adequately distinguish, if he tries, 
between the sphere of his personality and that larger 
world which is set over against, and in contrast to, him, 
and whose attributes are only to be detected by the 
exercise of nice observation and discrimination. 

To resume. All notions or derivative constituents 
of consciousness are either revived sensations, or com- 
pounded sensations, or abstracted sensations. The 
proof of this assertion can only take the negative form, 
disproof of alleged exceptions. But by Sensation must 
be understood much more than is usually thereby 
signified ; it must be taken to include all modes of 
feeling and action undecomposable according to the 
most rigorous inspection. 

Turning now to practice, it is evident that the 
training of the senses will include (possibly) the 
providing appropriate stimuli for sensuous reaction, 
and (certainly) the seconding of the mind’s efforts to 
gain command of the material offered it, always in 
obedience to the ideal end of the efficiency of the 
individual as a member of a community progressive in 
its hopes and desires. Humble as the office of dis- 
ciplining the senses may be, one cannot help seeing 
that its effective discharge lies at the root of all human 
progress. Over-stimulation here, atrophy and neglect 
there, will pervert the nature, and be the source of 
numberless failures and regrets in after life. This is 
sufficiently apparent in the case of abnormal sense- 
faculty, as when there is a malformed organ of sight 
or hearing ; but the same fact holds good of unused 
senses generally, and had we always the skill to detect 
the subtile links of the causal chain, we should doubt- 
less note in the aberrations of the mature mind the 
fruit of a lack of attention or of confused perceptions 
uncorrected in the nursery or the primary school. 

We here come, however, to a point where a funda- 
mental difference of opinion has to be signalled, which 
may as well be taken notice of now, although its appli- 
cation is to the whole range of mental culture. I 
allude to what might be termed the anarchical and the 
paternal views of early education. There is seemingly 
a natural tendency in the pedagogic mind to gravitate 
to one of these extremes, to exalt the child’s ability to 
find right roads by itself, or to anxiously watch the 
early development, as if in the absence of the cultiva- 
tor’s eye only worthless weeds would burden the soil. 
The limitless virtue of direct instruction is the pre- 
supposition of the latter school, leading to a painful 
attention to detail and a multitude of prescriptions 
which fetter all original development. On the other 
hand it is scarcely open to doubt that the youthful 
mind, left almost entirely to itself, will seek pleasant 
paths—often to its own detriment—and lose chances 
of strengthening its powers which never can be re- 
gained. Asa desirable reaction against over-govern- 
ment this latter tendency is good, and if we modify it 
thus,-—the child should be left to run alone, or find its 
own way, up to the point of exhausted effort, or the 
limit of positive error,—the principle may stand asa 
wise one, a useful restraint on disciplinary formalism. 

The view here taken may be otherwise indicated as 
follows :—All methods of education are more or less 
artificial. It is desirable, however, that this artificiality 
should be minimised, and that for several reasons. 
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Discipline is only a means to an end; the end in the 
present case being exercise of faculty in a real world 
beyond the reach of radical change, whose work has 
to be done, and not our private will. The period 
allowed for mental gymnastics being brief, it is desir- 
able that the utmost should be made of so short a 
preparatory season, and the only way to fulfil that 
requirement is to assist Nature as far as possible, and 
take advantage of the opportunities she spontaneously 
offers. Now rapid progress is only possible under two 
conditions, the one negative, the other positive—that 
we do not attempt to anticipate the growth of the 
mental powers, and that we obey the hints afforded by 
the possession of a faculty, and rather supply the 
means for its expression than neglect it for the sake of 
what we deem some superior power. In short, the 
school should as much as possible be the real world 
in miniature, and supreme regard should be paid to 
that guide which achieves success in the real world— 
the ‘ Law of Interest.’ 

We have in the sports of children a striking monition 
to keep as close to nature as possible in our artificial 
systems. It has been repeatedly remarked that as 
severe toil is undergone in f/ay as in serious labour, 
but it is cheerfully undergone because the normal 
powers are left to be freely exercised, and natural cues 
are given to observation and attention. Here are ex- 
emplified the contests and occupations which will 
afterwards be entered upon under other names, and for 
which there is an organised proclivity, owing to the 
protracted adjustments of ancestral habit. In this 
mimic state all is concrete. Ifthe scenery is barren, 
the child replenishes it with ideal stores, constructing 
palaces and citadels out of chairs and tables, and 
transforming sticks and ill-shaped puppets into prancing 
steeds and heroic men and women. 

But it will be said the very object of discipline is to 
draw away the mind from this spontaneous and ex- 
uberant concreteness, to induce reflection and the 
acquisition of powers of generalisation. Undoubtedly; 
but how? Not by doing the child's work, or worse 
still, applying results which have only been obtained 
by years of abstract culture, striving to ‘ put old heads 
on young shoulders,’ but by leaving the child to per- 
form its own analysis, and seconding, but not super- 
seding, its efforts. Surely the great economic law, 
which has borne such excellent fruit in commercial 
industry is worthy of primeconsideration in education, 
to attain results with the least cost, and the best results 
are ever obtained where there is the least coercion, and 
where the goal of abstract thought is reached by easy 
stages, 

To apply these remarks to our immediate subject. 
The first education should represent a ‘masterly in- 
activity’ on the part of the instructor. Let the child 
first teach its tutor. Let the latter rather practise the 
art of observation, and permit the child’s glances to 
Little by little the gaze 
will get steadier, this or that object will fascinate the 
mind, and an opening will be given for the control of 
Attention. 

There are three leading types of character answering 
to the three varieties of sensibility. There is the sub- 
jective mind, whose interest is prevailingly claimed by 
its internal or organic sensations; the passive or 
sensuous nature proper, which is chiefly allured by the 
pleasures of the palate, and the beauties of colour and 
of tone ; and the active temperament, which is favoured | 





by a strong muscular development, and which, by pre- 
ference, reacts on its environment, and loves to assert 
itself in opposition to the passive and active resistances 
of its surroundings. 

The first of these dispositions will early claim the 
thoughtful care of the skilful trainer. Although it can- 
not be denied that there are the possibilities in a nature 
so endowed of unfolding a character superior to that 
of the other two, the unforeseen outward shocks to 
which the introspective nature is exposed render such 
a self-centred constitution anything but a desirable 
possession for the individual himself. ‘The art of the 
trainer in this case will lie in trying, as we say, to draw 
the individual out of himself, to strengthen the external 
regards by exaggerating the objects of outward sensuous 
apprehension, and by repeating the stimulus sufficiently 
often to prevent the inevitable relapse at the first 
opportunity into the subjective attitude. Above all, 
those mixed sensations in which activity is most mani- 
fest should be sought to be aroused, an end which can 
best be gained by presenting curious objects to be 
handled, or by investing visible forms with pleasing 
accessories. It is of little avail to exhibit bald speci- 
mens, concrete-abstracts, as they might be termed—the 
subjective mind is either listless or speedily diverted— 
but rather natural or artificial objects in which the 
wealth of the concrete is not spared. When the sub- 
jective bias is corrected, and the habit of attending to 
outward objects is established the severer forms may 
be offered to the view. 

The sensuous temperament, as it may be styled, to 
conform our phraseology as far as possible to the 
popular language, is, in a way, intermediate between 
the subjective and objective temperaments proper, 
and its discipline would be regulated according to its 
strength. ‘Taste, as being partially an organic sensa- 
tion, is too universal an endowment to receive a 
special correction in one mind more than another. 
The fondness for sweetmeats is as much a propensity 
of the objective temperament as of the dreamy 
nature, and neither sex nor age seems to be a stranger 
to these delights. With regard to these ‘lower’ 
senses of taste and smell but little has hitherto been 
done for their cultivation; we are apt, perhaps, to 
ignore their regulation even too much. ‘The ascetic 
Spartan schoolmaster (ascetic not always on Spartan 
principles, it is to be feared) is responsible for not a 
little of the inordinate craving for injurious delights in 
early years, and the excesses of a later period ; and a 
fastidious palate is regarded by not a few strong- 
minded parents as a something to be suppressed rather 
than respected. But surely the sensations of taste 
enter largely into the legitimate pleasures of life, and 
one of the marks of a refined mind is a selective taste. 
‘The same may be said with regard to odours, though 
here there is no pretence of a regimen, and it has 
hardly yet entered into the mind of pedagogue to 
conceive the regulation of this rather despised sense. 

When we speak of the training of the senses, we 
usually think exclusively of vision, hearing, and touch, 
and with a passing plea for the non-neglect of other 
sensibilities, I pass to their consideration. 

The sensuous temperament has usually a strong 
susceptibility to the brilliancy of colour, and our 
means of gratifying the appetite are rarely equal to the 
faculty of appreciation. A superior natural endow- 
ment for colour is announced not so much by its 
quick stimulation by depth of hue, as by its selection 
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of certain colour-combinations. That there are 
harmonies of colour, as of tone, is almost certain ; 
but the eye is not usually so well instructed by nature 
on the matter as the ear, and the theory of chromatic 
esthetics is in a somewhat backward condition. On 
the evolution hypothesis, the child, of course, is more 
readily thrilled by combinations which have been 
most frequently presented in ancestral experience, 
and it is not improbable that future art may generate 
new tastes for colour-combinations which are felt by 
us as disagreeable. The relations of the chromatic 
scale have not the same definiteness that is possessed 
by the acoustic, and the teacher must be content to 
rely largely on tradition in his search for rules for 
training thisendowment. But there will be no dispute 
about the necessity of apportioning the depth of the 
tints to the keenness of the sensibility, the effectiveness 
of the discipline being measured by the capability of 
lowering the tone without losing the interest. ‘To be 
stimulated by grey or neutral tints is the mark of 
greater susceptibility or protracted training. 

With regard to Tone, the instinctive pleasure is here 
very unequal. ‘There is a musical sense in most ; but 
I have noticed what, if the language were not unscien- 
tific, would be called a most capricious distribution of 
this sensibility. Up to a certain point the suscepti- 
bility to rhythm is strikingly characteristic of the 
subjective temperament (as illustrated by the fondness 
for lyrical poetry) ; then there is the delight of revelling 
in the luxury of tone by natures which can hardly be 
classed either as introspective or as objective ; and, 
lastly, a high musical taste is often found possessed 
by very active temperaments, which have little relish 
for other passive enjoyments. I am not aware that 
psychology has yet explained these strange conjunc- 
tions, which are doubtless ultimately grounded on the 
unique character of the auditory sense, as at once a 
highly emotional and a highly intellectual sense. 

Under any circumstances, the schools of the future 
will remedy the gross neglect of the auditory sense 
which has marked the irrational methods of bygone 
education. When it is considered what a high social 
sense Hearing is, how it is hardly possible to enjoy it 
in solitude, and what simple conditions are required for 
diffusing its delights, there can be no doubt about the 
place its cultivation should occupy in a rational 
curriculum. What discipline there has hitherto been 
has often been fatally misplaced, however, and prob- 
ably more tears have been shed over ill-given music 
lessons than over any other branch of youthful instruc- 
tion. Simple indifference often deepens into disgust, 
through a disregard of all psychological law, and an 
attempt to require performance of compositions which 
could not possibly be appreciated without a consider- 
able evolution of the perception of tonic relations. 
As regards vocal discipline, a plea must be put in for 
the elocutionary training of the ear, the art of reading, 
an art which is popularly supposed to come by nature, 
judging by the little time devoted to it in most semin- 
aries, though probably there are a dozen fairly good 
singers for one tolerable reader. The sense of touch 
is so largely muscular that it may best be considered 
in the next paragraph. 

We come then to our third group, the objective or 
active dispositions, that is to say, where the tendency 
to throw the regards outwards is at its maximum. 
The senses we have to deal with here are mainly those 
of sight and touch—-sight and touch, #¢., as combining 





receptivity and activity. The persistent properties 
of the object-world are apprehended through these 
mixed senses. They are extension, inertia, hardness, 
and weight.’ , Where the relevant sense-endowment is 
large, there is the material of the making of a mathe- 
matician or student of physical nature. Where the 
faculty is weak, the cost of acquisition is usually 
enormous, a cost aggravated as usual by bad methods. 
It is not uncommon to find a boy utterly helpless 
at the elements of geometry, who is yet endowed 
with large brain power that may hereafter enable him 
to influence the national destinies. However weak 
the native faculty, however, there is no doubt that 
more might be done by bringing form-relations into 
greater prominence than is done in Nature. Nature, 
although mathematical in essence, is not obtrusively 
so; and the methods of art have here to detach the 
sensuous aspects which the passive temperament seizes 
upon, and to thrust upon the notice lines and angles 
in all their nakedness and severe symmetry. So with 
the general facts of mechanics, which are repulsive 
and difficult enough to the self-conscious temperament. 
Physical science requires a large attention to bare 
form, and hence so few excel at the same time in 
science and literature, the latter being related to the 
subjective bias. But the lack of native interest may 
be compensated by a gentle constraint to closer con- 
tact with the object-matter. Ifa hint might be given 
to the open-minded here it would be to form the 
defectives into an awkward squad, and by no means 
to allow a mechanical genius to be present to put the 
other members out of countenance. Emulation is 
undoubtedly good, but it is ignoring the limitations of 
a sound principle when the much and the little 
endowed in any direction are brought together in the 
same class. If the pre-eminence be too pronounced, 
the feebler members simply relapse into indolence 
through sheer despair. But there is no knowing what 
might be done in the way of remedying defective 
powers if the wise instructor were to set his class of 
equal defectives to work on very simple things, 
simple almost to insignificance, and then without the 
discouragement of failure, slowly train them to excel- 
lence. For in all this matter of elementary training 
we signally err by being too little inclined to stoop 
to the infirmities of human nature. The genuine 
trainer will think nothing too elementary or familiar, 
will smile at no depth of simplicity, and frown at no 
amount of awkwardness. What, in presence of the 
infinite unsolved riddles of the world, is the vaunted 
knowledge of our greatest scientists ? 

The ‘muscular’ senses form the best training- 
ground for the art of observation. Our standards of 
reference are the sensations procured through eye and 
hand. We-measure the flight of time by the passage 
of the indicators on the clock-dial, and our nice esti- 
mate of degrees of force is, after all, reducible to 
certain exerted or resisted pressures. ‘The conditions 
of accurate observation cannot, however, be stated 
without reference to higher powers of mind than those 
with which we have as yet become acquainted. Far 
more than keenness of perception and nicety of dis- 
crimination is needed to constitute a good observer. 
The supreme difficulty is to eliminate bias and the 
forward leap of the mind; and bias and the anticipa- 
tory instinct are always present, although a many-sided 
culture may do much to reduce the evil. General 
cultivation of the mind will be found to tell upon the 
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power of observing, but as far as direct training goes, 
the cultivation of the faculty of observation is equiva- 
lent to establishing a habit of nice distinguishing. 
Misled by erroneous notions of human dignity, 
older pedagogic methods have endeavoured to over- 
leap the first stage of Nature’s culture, and to give a 
training of conceptions before and in place of that of 
perceptions. Hence the inevitable youthful aversion 
to school-exercises. As the laws of mind are better 
understood, all this will be remedied, and a duly- 





balanced sensuous life will be seen to be the best 
preparation for the life of reflection and rational 
inference. The wise poet does not ask too much 
from his ideal youth when he sings :— 


* He must be musical, 
Tremulous, impressional, 
Alive to gentle influence 
Of landscape and of sky, 
And tender to the spirit-touch 
Of man’s or maiden’s eye.’ 


(To be continued.) 





Query Column, 


RULES. 


1, Each correspondent is restricted to one question. We should be much obliged if correspondents, who send 
questions for solution, would give (if possible) the required answer, and the source from which the question is 


obtained. 


2, No query can be answered unless accompanied by the real name and address of the sender, not necessarily 
for publication, but as a guarantee of good faith and for facility of reference. 


3.g¢@7 When a pseudonym is adopted it should be written at the end of the query, and the real name 


and address on a separate piece of paper. 





4. Correspondents are requested to write their queries /¢gibly, and on one side of the paper only. 


5. Replies will not be sent through the post. 


6. Queries must reach the office not later than the 12th of the month, or they cannot be attended to in the 


following issue. 


*,* All communications for this column should be addressed—‘ Zhe Query Editor,’ The Practical Peacher, 


Pilgrim Street, Ludgate Hill, London, E.C. 





Arithmetic, 


1, DERWENT.—Rules for obtaining the results of (3794)?- 
(34a)? and (164369)? - (164119). (Certificate Examination, 
1866, ) 


x? y2=(x+y) (x-y). 
“. (3794)? - (3744) =(3794 + 3744) (3794 - 3744) 
=7538 x 50 
=753800+2 
= 376,900. 


+ (164369) - (164119)? = (164369 + 164119) (164369 — 164119) 
= 328488 x 250 
= 328488000 +4 
= 82,122,000. Ans, 


2. SEMAS.—-The interest on a certain sum of money for 
two years is £71 16s. 74d., and the discount on the same sum for 
the same time is £63 17s., simple interest being reckoned in 
both cases. Find the rate per cent. per annum and the sum, 
(Brook Smith.) 


The difference between the simple interest and the discount is 
the simple interest on the discount. 


fu 
7116 7% 


63 17 oO 
2[719 74 
: 3.19 9%: Rate per cent. 
20 


79 
12 





L ££ & 
* §2$ : 63 287 3: 
2 


1124 : Sum 
2 


7] x2 


= £574 13s. Pm 


Note.—Another method of solution was given in a previous 
number. 


3. M. Grsson.—In a bag are go shillings, 100 sixpences, 
and 120 fourpennies; find least number of threepennies that 
must be added, so that the whole may be distributed in sums of 
eighteenpence, no such sum being made up of any one coin 
exclusively. 

90 shillings require 90 sixpences, 
*. there are left 10 sixpences; 
120 fourpennies = 40 shillings, 
."» 40 sixpences are required ; 
+‘. 30 sixpences or 60 threepennies must be added. Ans. 


4. Finius NuLiius,—£12,540 is to be divided in shares 
among three persons—A, B,C. A is to have # of B’s and C’s 
shares, and B is to have # of A’s and C’s shares, What are the 
shares of each ? 

A’s share=# of B’s share +} of C’s share, 
B's 5» =fofA’s ,, +8 » 55 


»A’s ,, =4 of 2 of A’s share+4 of ? of C’s share, 
7 ¥g 7 g 


3 
, #4 of C’sshare, 
=y of A’s share+/, of C’s share +} of 
C’s share, 
A’s share - #; of A’s share=y of C's share + # of 
C’s 


4f of A’s share =}} of C’s share, 
.*. A’s share=}} of C’s share. 
B’s share = § of (A’s share + C’s e) 


=§ of (}4 of C’s share +C’s share) 
10 





_2§ -S ec 
3 


= }} of C’s shar . 
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A’s share + B's share + C’s share = £12,540, 
-". }} of C's share + 39 of C’s share + C’s share = £12,540, 


33+ 20+ 57 of C's share= £12,540, 


yy of C’s share = £12,540, 
.*. C’s share = £12540 x y'/5 
= £(114 x 57) 
= £6,498. 


A’s share = }} of C’s share 
1} of £6,498 
(342 x 11) 
3,762. 
B’s share = 39 of C’s share 
= #$ of £6,498 
= £(114 x 20) 


= £2,280. 


5. Fetix.—Of all the odd numbers between 1,000 and 
2,000, which two have the greatest common measure, and what 
is that common measure? (Aaétriculation, 1873.) 

The greatest common measure will be contained in the two 
numbers 3 and § times respectively ; 

.. Larger No.=2000- 5 


7 =1995; 
Smaller No.=(1995 + 5) x 3 
= 399 x 3 
= 1197. 
Greatest common measure = 399. 


6. MAGISTER.—If the alloy in a shilling be yy of its mass, 
and the coin be worth a farthing if it were all alloy, what would 
be its exact value, if it were all pure silver ? 

Part alloy=y,, part silver=}# ; 

.*. Value if all pure silver =(1s. — yyq.) x }4 

= }hs. — oq. 
= 1s, Id. — yyq. 


=1s. 9d. iq. Ans. 


7. ANIMALCULUM.—If 29 oxen would eat up a field of grass 


in 7 weeks, or 25 oxen would eat up the same field in 9 weeks, | 


the grass growing uniformly, how many oxen would do it in 6 
weeks? (Colenso.) 


The quantity eaten in 9 weeks by 25 oxen would last (25 x 9) 
or 225 oxen for 1 week ; 

The quantity eaten in 7 weeks by 29 oxen would last (29 x 7) 
or 203 oxen for 1 week ; 


.*. Quantity grown in 2 weeks would last (225-203) or 22 | 


oxen for 1 week ; 
.*. The growing grass supplies 11 oxen. 
.*. No. of oxen to eat the grass of the field in 6 weeks 
={(29-11)x f+ 
=(18x f)+11 
=21+11 
= 32. Ans. 


8. TrENCHWooD.—A bookseller devotes a sum of money 
with its contingent profits to the purchase and re-purchase of 
stock. Atthe end of every three months he re-invests his returns. 
His profits are }, }, }, } of his respective investments. Show 
that at the end of the year his capital will be doubled. —({ Barnard 
Smith.) 


Capital at end of year 
2 


= ¥ ot 7 of f of $ of original capital, 
FE We 
= Twice original capital. 

9. Vexnon.—A merchant sells a horse at a loss of 4 per cent.; 
had he sold it for 6 guineas more, he would have gained § per cent. 
Find original cost. (4/ansford.) 

Suppose cost price were £100, 
Then, selling price in 1st case = £96, 
im » « Ot. « meee 
Difference between the two selling prices= £105 - £96 


Lge sad 


& 
“9:6 6 3: 10g : Original cost. 
20 20 


= /70. Ans 


10. Brutus.—If a piece of work can be done in 50 days by 
35 men working at it together, and if, after working together 
for 12 days, 16 of the men were to leave the work, find the 
number of days in which the remaining men could finish the 
work ? (Barnard Smith.) 


men men days 

35-16 : 35 :: 50-12 : Time to finish the work. 
men men days 
1g : 35 :: g¥ : Time. 


=7o days Ans. 


11. Scorrius.—# of }} of a cask of sugar cost 44s., and 
when the grocer had added on one sixth of the cost price, it was 
retailed at 3}d. per lb. What was the weight of the cask ? 


Cost price per lb, =$ of 34d. 
= 3d. 5 
$ of 44 of the cask cost 44s., 


. Cask cost Toss. $ wd 

.’. Weight of cask =(105s. + 3d.) Ibs. 
= (105 x 4) lbs. 

= 420 Ibs. 

= 3} cwt. Ans. 


| 12, Brutus.—A watch is 10 minutes too fast at 12 o'clock 

| (noon) on Monday, and it gains 3’ 10” a day; what will be the 
time by the watch at a quarter-past to o’clock a.m. on the fol- 
lowing Saturday? (Barnard Smith.) 


Time from Monday 12 o'clock (noon) to Saturday 10 15 a.m, = 
| 118} hours ; 
hrs, hrs. min. sec. 


“24 > S$ 2: 3 10 : Time gained. 
4 4 60 





98 473 190 
48 95 95 


2365 
4257 


48)44935(936 
432 


173 
144 


288 
a 
= 936,77, sec. 


= 15 min, 36,5 sec, ; 
.*. Time by watch = (15 min. + 10 min. + 15 min. 364’ sec.) 


past 10 
40 min. 36,7, sec. past 10. Ans. 





13. Dominus.—A person bought goods on the continent ; the 
cost of freight and insurance was 15 per cent., and that of duty 10 
per cent. on the original outlay ; he was obliged to sell them at 
a loss of § per cent., but if he had made £3 more of them, he 
would have gained 1 per cent. What was the original outlay? 
(Barnard Smith.) 


Suppose original outlay were £100, 
Then total cost = £125 ; 
Loss of § per cent. =5% on £125 


= Bos 
Gain of 1 per cent.=1 % on £125 
=£I1 5s. 5 
.". Difference between the two selling prices 
=£6 5s. + £1 Ss. 
= £7 10s. ; 
L & 
“his: 
2 


& 
: 19g: Original outlay. 
20 


s 





= fan, Ans. 
— 
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14. R. E. C.—The Compound Interest on £250 for 2 years 
is £20 8s, What is the rate per cent ? 
Amount of £250 at end of 2 years = £270"4, 
Al = £270°4+250 
«= £0816; 
Now, /1'0816= 1°04 ; 
.. Amount of £1 for 1 year=£1'04, 
” 100 ” = £104 ; 
Rate per cent. = 4. Ans, 


” ” ” ” 


15. Rurus.—A and B enter into partnership ; A contributes 
£5500 and B £3500. The Mey is that £120 is to be put 
by as an insurance fund annually, and the remaining profits to be 
divided in proportion to the capital subscribed. At the end of 
the year A gets £435 8s. 4d. Find the percentage of the whole 
profit. (Piper's * Advanced Arithmetic.’) 


Total capital = £5500 + £3500 


, 


£ 4 iad 
*» £602 : GSAS 3: axe B® wg : Amount divided. 
bea 18 39 11 8 
18 


“£712 10 0 
Total profit= £712 10s.+£120 
= £832 10s. ; 


£ £ £ 
.*. 9966 : 468 :: 8325 : Percentage of whole profit. 
2 2 


166% 
37 
= a7 


=9} per cent. Ans, 


16. WELsHMAN.—A merchant begins a ready-money business 
with a borrowed capital of £10,000, for which he pays 5 per 
cent. per annum. He turns over his capital twice a year, and his 
profits are 6 per cent. Allowing him 2 per cent. and the interest 
on his profits for expenses, how soon will he have paid off the 
debt? (Davis.) 


Net Profit ={(6 x 2) - 2} per cent. of capital 
=10 per cent. of capital ; 
Amount saved annually =(10— §) per cent. of capital. 
=5 per cent. of capital ; 
.. Capital will be saved in *$* years 
=20 years. Ans. 


17. FeL1x Hoit.—A person shooting at a target at a distance 
of 500 yards, hears the bullet strike the target 4 seconds after he 
fired. A spectator, equally distant from the target and the shoot- 
ing-point, hears the shot strike 2} seconds after he heard the 
report. Find the velocity of sound. 

Velocity of sound per second 

Sa 
~4—No. of seconds for bullet to strike the target 
=n $00 yards 

4-24 
-- 500 yards 


= 1099 yards 
= 1000 ft. Ans, 
ee 


General, 


1, SoLiciroR.—(1) Your query is stated incorrectly. Please 
repeat it. (2) Bacon’s Essays, fully annotated, appeared in the 
PRACTICAL TEACHER, Vol. III. Sent carriage paid for 7s. 6d. 


2, BLACKBOARD and Mosgs.—The solutions of your queries 
have already appeared in the PRACTICAL TEACHER. See 
previous numbers. 


3. Nance.—(1) How much fluid is contained in the pleural 
cavities, and how is it renewed ? 

In the normal condition the two surfaces of the pleural cavity 
are in contact, so that in the greater part of the pleura no cavity 
exists. It is only in diseased conditions that these surfaces become 
separated by an effusion of fluid. In the natural condition the 
pleural fluid only amounts to an ounce or two, This is renewed 
by exudation of serum from the blood-vessels of the pleura ; 
it is removed by the stomata which stud the surface of the 





pam by which the pleural cavity communicates with the 
ymphatic vessels. 

(2) How is hearing possible in the absence of the small bones 
of the ear? 

In order that sound vibrations may be received by the auditory 
nerve, it is necessary that the fluid of the internal ear should be 
set in vibration. As a rule the small bones of the ear serve 
chiefly to carry sound to the internal air. In their absence, how- 
ever, it may be communicated by means of the air of the tympanum 
to the membrane covering the fenestra rotunda admitting to 
the internal air, and thus the sensation of sound may be received, 

(3) What are the chief chemical differences expected to be 
found in the liver of a starved animal and a well-fed one 
preceding death? 

The liver in a well-fed animal contains considerable fat and a 
large amount of glycogen stored up. In a starved animal, these 
stores would be gradually exhausted. 


4. Anxious. — The questions were published in the 
Schoolmaster in December last, and are issued officially by 
Longmans, 6d. 


5. ANx1ous. — As you were apprenticed for four years you 
*should have taken first year’s Papers, The Agreement might 
have been for three years, as you will be ‘over 18’ by that 
time. (See Schedule V.) The Department cannot recognise 
private agreements. 


6. Syp’s writing is irregular; he should practise in good 
copy-books. When he enters College he must pledge himself to 
teach in Great Britain. Apply to the Agent-General of any 
Australasian Colony, Victoria-street, Westminster, 


7. FREEMAN is at liberty to write his notes as he pleases ; 
but they should exhibit some method. 


8. SUNDERLAND’s French will be understood if he will wait 
for an opportunity to get the pronunciation from the ‘ living 
voice,’ In the meantime he may read French, The pronun- 
ciation cannot be wholly given in English equivalents. Large 
hand very poor ; small hand good, 


9. Te Duce.—Curwen's ‘No. 4,’ or Hullah’s ‘Timeand Tune.’ 
You give no large-hand specimen. This greatly helps to determine 
the marks, 


10. MONITOR will find the needlework named in the Code 
Schedule III, 


11. CICERO’s writing should be rounder, Its regularity would 
gain seventy per cent. 


12, W. FLETCHER.—(qa) In wheeling the material away you 
have both backwards and forwards to go, or 20 x 2=40 yds. 

(2) The word ‘ ho ’ is transitive, having the noun-sentence 
‘he would meet me,’ as the object. 


13. E. PeGRaM.—The answer given is wrong, and £1,575 
is the correct result. 


14. WILLIAM WALLACE. —If you understand the ‘Torrid Zone’ 
to mean that section of the earth lying between the parallel 
planes of the two tropical circles, you must, in order to find its 
weight, determine the ratio of its mass to that of the whole globe, 


15. ZERO.—A Pupil Teacher must complete his engagement 
according to his agreement (Schedule VI). If apprenticed for 
only three years he may sit at the Admission Examination (by 
permission) during his third year. 


16. SELRAHC YALS can see in Schedule V., under ‘ Additional 
Subjects’ that marks are allowed for not more than one language 
and one science. 


17. ELLA HARRISON.—The science questions were published 
in The Schoolmaster in 1883. They may be had in another form 
on application to Mr. H. R. Major, Leicester. 


18. Don C#sar should inquire of the supervisor as to his indi- 
vidual case. Handwriting not approved: it is not round enough. 


19. G. P. R. writes small-hand =~ | well ; sends no large text. 
Inquire at the Department, Whitehall. 


20, IGNORAMUS. — 335d.=3d. + 774 farthings = 3d.+ 
198 far. = gd. + 13% far. = 3d. +17, far. 
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21. W. B, Sreer.—As = point out, the second answer to the 
fourth sum in Arithmetic (Third Year, Males) in our March issue 
should be 4s. 6d., and not 6s, 9d. 


22. Lizziz.— 





rm ‘Con. 
Sentence. | Kind. nec- 
tive. 


Subject. 


_ 








(a) | Prin. sent. 
But my soul wan-| Adv. to 
ers. | preceding 
sent. 


my soul 


. j 
1 demand it back) Prin. sent. 
to meditate 
amongst decay, 
and stand a ruin} 
amongst ruins,| 
there to track 
fall’n states and 
buried tness| 
oer a the 
master mould of 
Nature's hea- 
venly hand. 


1] 
Which was thelAdj. S. to 
mightiest in its,‘land’ in 4 
old command, 


(4) 
And is the love-|Adj. S. to} and 
liest, land in} 





(e) 
And must ever be,/Adj. S. to) and 
land in 6 | 


) 

Wherelware cast| Adj. S. to where- 
the heroic and|Aandind| in 
the free, the 
beautiful, the 
brave, the lords 
of earth and sea. 




















23. X. Y. Z.—(1) Your reasoning and method of working are 
correct, but you must have made an error in working it, as the 
result is 1567°0468659 sq. in. (2) We do not know of a book 
such as you mention. 


24. Moses.—Your query was solved in our issue for May, 
1882, 


25. BLACKBOARD.—You will find the solution of your query 
in our issues for September, 1882, and December, 1883. 


26. W.H.M.—The solution of your query appeared in our 
issue for July, 1882. 


27. ORDER.—These are impossible questions. You do not 


say what examinations. 
(1) Deschanel’s, Blackie. 
(2) Silvanus Thompson's. 4s. 6d, 
(3) Student's Hume. Murray. 
Green's * History of the English People.’ 
(4) Smith's ‘ Latin Grammar,’ 6s. Murray. 
Roby’s ‘Latin Grammar.’ Macmillan, 
28. J. J. JACKSON.— 
(1) Jamieson’s ‘Scotch Dictionary.’ 
(2) Halliwell’s ‘Dictionary of Archaic Words,’ 
seen at most libraries, 


Macmillan. 


Macmillan. 


Can be 


29. WALTER Le MAsuRIER,— 
(1) Aushdrook’s ‘First Greek Reader,’ 
Macmillan. 


(2) Suitable books for other subjects will be mentioned in due 
course, 


(Clarendon Press.) 


30. PuzzLep,—You will find the solution of your query in our 
issue for October, 1882, 


_ 3. AssortT.—(1) The solution of your query a: in our 
issue for May, 1882. It is a question in mensuration, not arith- 
metic. (2) As you state, your writing lacks firmness. 





32. Pompey.—(1) The abbreviation you mention may be used 
as it states :—‘ All generally understood abbreviations for words 
may be used.’ (2) Perhaps ninety per cent. 


33. PERPLEXED.—The solution of your query appeared in our 
issue for March, 1883. 

34. EMERALD.—You must have copied your query incorrectly, 
Will you please repeat it ? 

35. LEARN.—(a) Your writing, if a little rounder, would get 
the full ae of marks. 

(4) In a far different manner did the silent Oneyda accept the 
offered cup of friendship and the pipe of peace. His face 
exhibited no more signs of feeling than that of a bronze statue. 
Pity may have moved his soul, but all signs of it were wanting in 
his countenance. Trained during the whole of his life, from the 
time when his cradle was swung from the branch of a tree till 
the end of his days, to endure without a sign the greatest of good 
or ill, and to be ashamed only of feeling fear, he was a passionless 
child of the woods, a being to whom tears were unknown. 

(c) Bronze—noun, com.. neut., sing., nom, to ‘is unchanged,’ 

unchanged —participial adj., qual. ‘ look.’ 

soul—noun, com., neut., sing., 3rd, nom. after ‘ was,’ 
(His was a soul.) 

that—rel. pro., neut., sing., 3rd., obj., gov. by ‘ touched.’ 

shook—verb, irreg. trans., act., ind., past, 3rd, sing., 
agreeing with its nom. ‘ pity.’ 

extreme—noun, abs., neut., sing., 3rd, obj., gov. by ‘to 
brook,’ 

good—-adj., used as abs, noun, neut., sing., 3rd, obj., gov. 
by ‘ of.’ 

impassive—adj., used as adv. of manner, qual. ‘ to brook’ ; 
or, adj. of quality, qualifying ‘soul.’ 

JSearing—pres. part. of ‘ to fear,’ refg. to ‘soul.’ 

éut=only—adv. of manner, qual. ‘ fearing.’ 


36. CLOCAENOG, Ruthin,—Parse the words underlined, and 
analyse the last five lines in the following passage :— 


* Thus with the year 
Seasons return, du¢ not to me returns 
Day, or the sweet approach of even or morn, 
Or sight of vernal bloom or summer’s rose, 
Or flocks, or herds, or human face divine ; 
But cloud instead, and ever-during dark 
Surrounds me, from the cheerful ways of men 
Cut off, and for the book of knowledge fair 
Presented with a universal blank. 
Of nature’s works to me expunged and rased, 
And wisdom at one entrance gute shut out. 
So much the rather thou, celestial Light, 
Shine inward, and the mind through all her powers 
Irradiate ; there plant eyes, all mist from thence 
Purge and disperse, ¢hat I may see and tell 
Of things invisible to mortal sight.’ 

MILTON, On his Blindness. 


PARSING. 
7Thus—adv. of manner, qual. ‘ return.’ 
but—conj., disj., joining ‘seasons return,’ and ‘day re 
turns. 


not—adv. of negation, qual. ‘ returns.’ 

or—conj., disj., joining ‘day returns not’ and ‘sweet 
approach returns not.’ 

or—conj., disj., joining ‘sweet approach returns’ and 
‘light, etc., returns.’ 

divine—adj. of quality, qual. ‘face.’ 

éut—conj., disj., joining ‘day returns not’ and ‘clouds 
return.’ 

instead—in,, prep. showing reln, between ‘stead’ and 
‘ surround,’ and s¢ead, abs. noun, neut., sing., 3rd, obj., 
gov. by ‘in.’ 

ever-during—partl. adj. of quality, qual. ‘ dark,’ 

cut—past part. of ‘to cut,’ refg. to * me.’ 

off—adv. of manner, qual. ‘ cut.’ 

presented—past part. of ‘to present,’ refg. to ‘ me.’ 

expunged—past part. of ‘to expunge,’ refg. to ‘ works.’ 

quite—adv. of deg., qual, ‘ out.’ 

so—adv. of deg., qual, ‘ much.’ 

much—adv. of manner, qual, ‘ shine.’ 

the—adv. of deg., qual. ‘ rather,’ 

vather—adv. of deg., comp. deg., qual. ‘ shine.’ 

thou—per. pro,, masc., sing., 2nd, nom. to ‘ shine.’ 

fn ins showing reln. between ‘ thence’ and ‘ purge.’ 

thenc v., used as a com. noup, neut., sing., 3rd, obj» 
gov. by ‘ from.’ 

that—cop. conj., joining ‘thou purge’ and ‘I may see.’ 
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ANALYSIS. 
i | . | ane ‘ 
Sentence. p < Conn. |Subject.| Predicate. | Object. as 
(a) . , , 

So much the | Princ. S. Thou shine inward 
rather thou celestial (place) 
celestial Light Light so much 
shine inward the 

| rather 
(m'nn’r) 

(4) r “s | : 
and illuminate | Princ. S.| and | [thou] | illuminate | the (thr'ugh 
the mind | co-ord mind | all her 
through all | with (a) |powers 
her powers | (place) 

©) : 

there plant eyes | Princ. S. [thou] plant eyes | there 

\(place) 
(2) = 
all mist from | Princ. S. [thou] | «purge all mist) from 
thence purge | | | thence 
_— 
() . 
and disperse Princ. S.| and | [thou] | disperse fall 
“ mist] | 
that Imay see | Adv. (rea-| that | I may see 
son) to (e) | | 
| 

andteit things | Adv. (rea-| and (I) may tell of things) 
invisible to |son) to (e) \invisible| 
mortal sight. | to mor- 

ital sight! 
: | (ind. | 
as | otis | 








37. Oro should at once seek permission to sit at some college ; 
there is no limit of time fixed by the Code. It is now possible 
to enter for one year [Art. 118 (¢)], if you are already certifi- 
cated. If you enter for two years you will take the First and 
Second Year’s Papers in due course. 









39. VERNON.— Parse : ‘It took the A/ert three days to steam 
twenty miles,’ 


Jt—per. pro., neut., sing.» 3rd, nom, to ‘took.’ 

took—irreg. intrans, verb, act., ind. past, 3rd, sing., agree- 
ing with ° it.’ , 

Alert—-prop. noun, neut., sing., 3rd, obj., gov. by ‘ for.’ 

three—def, num, adj., qual. * days.’ 

days—abs. noun, neut., plur., 3rd, objective of duration of 
time, after intrans, verb ‘took’; or obj., gov. by 
* during,’ und. 

to steam—verb, reg. intrans., act. inf., gov. by ‘ Alert? 

twenty—def, num, adj., qual. * twenty. 

miles—abs, noun, neut., plur., 3rd, objective of space ; or 
gov. by prep. ‘ over,’ und. 

Note.—Difterent ellipses may be adopted; the one used is, 
‘It took during three days for the Ader to steam over twenty 
miles.’ 

You may also say :—‘ It to steam over twenty miles took three 
days by the A/ert,’ 

The construction is peculiar, owing to the use of the imper- 
sonal 7, 

Put it into the passive form, and the meaning is clear :— 
‘ Three days were taken by the AZeré to steam twenty miles.’ 





40. GENTIL,—The answer is evidently wrong, as the income 
in both cases is the same. The question is worded very am- 
biguously. 


41. FLANDERS,—Analyse: 


‘ Thou movest—but increasing with the advance, 

Like climbing some great Alp, which still doth rise, 
Deceived by its gigantic elegance ; 

Vastness which grows—but grows to harmonise 
All musical in its immensities ; 

Rich marbles—richer painting—shrines where flame 
The lamps of gold— and haughty dome which vies 

In air with Earth’s chief structures, though their frame 



































38. SCRIBBLER’s style would be good if uniform. It is Sits on the firm-set ground—and this the clouds must claim.’ 
firm. Byron's Chi/de Harold, Canto IV. 
s KIND OF |CONNEC- PREDI- EXTENSION OF 
SENTENCE. | SENT. rive. SUBJECT. | cath. Oxject, Paap. 
(a) Thou movest, but increas- | Princ. Thou—but increas- | —movest 
ing with the advance, like sent, | ing with the ad- | 
climbing some great Alp, | vance, likeclimbing | 
deceived by its gigantic | some great Alp, | 
elegance deceived by ils 
| zigantic elegance 
| gigantic eleg: 
(2) which still doth rise | Adj. sent. | Zn red. | which | doth rise | still (time) 
| to Alp in | 
| & | | 
(c) vastness |Princ. sent.| vastness [is here] | 
(d) which grows all musical in | Adj. sent. | Jn rel, which grows all 
its immensities to (c) musical in 
| its immen- | 
este 
| silies | | 
(e) but which grows toharmon- | Adj. sent. | but which | grows | | to harmonise 
ise advers, to | | (purpose) 
(¢) } 4 | 
(/) rich marbles |Princ. sent. | Rich marbles [are here) 
(g) richer painting ‘Prine. sent. | richer painting | [is here] | 
(A) shrines \Princ, sent.| shrines | [are here] | 
(7) where shine the lamps of | Adj. sent. | the lamps of gold | shine | where (place) 
gold | to (2) 
(/) and haughty dome \Princ. sent.. and haughty dome [is here] we | 
(2) which vies in air with Earth's Adj. sent, | which | vies | with in air (place) | 
chief structures to (/) Earth's 
chief struc 
| tures (ind, 
° obj.) 
(4) though their frame sits on | Adv. (cond) though | their frame sits on the firm-set | 
the firm-set ground | +} ground (place) 
(m) and this the clouds must |Adv.(cond)! and | the clouds must claim | this 


| claim | to (A) 
| 


to (4) | 
| 
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42. St. Heven’s.—Fawceett’s ‘ Political Economy *; National 
Society’s Manual, ‘School Management ’; C/yde's ‘ Geography.’ 
Writing excellent. 

43. ArLwyn Dyrep.—Get a Guide to the Civil Service. 


44. Roco.—Whichever style you adopt let it be uniform. 
Omit the loo letters in every case, if at all. Large hand, 
poor ; small hand has more firmness, 


45. Ap Forwertu.—Large hand would reduce your percen- 
tage below fifty. You cannot control your pen to secure even 
strokes. Mr, Winch was subject to the rules of the examination, 
which allow a pencil, but no ruler. 


46. VGA has not sent any large hand ; his current hand lacks 
character. 

47. LEONIDAS may gain a scholarship, but not through his 
superior writing. 

48. Epitn will probably lose many marks through careless- 
ness, Like toomany P. T.’s she has neglected the study of 
forms of letters, 


49. D. W. M. T. might obtain eighty per cent. or more, if 
his capitals were in harmony with the rest. 

50. ALPHA Beta can write fairly well. 
Specimen sixty-five per cent. 

51. Venus.—The books named are all good in their way, but 
ap are works are for general reference, and not for study. 

he pence spent on them will secure a mine of wealth. 

52. LaTInus mae bee e by the last published questions. No 
* book ’ is prescribed for the Q. S. Ex. 

53. SAUVAGE will pass his fourth year’s examination in July, 
but his Agreement, which is not affected by the ‘ change of 
date,’ binds him to the school until November. 

. A CONSTANT SUBSCRIBER should consult Bisson’s * Our 
Schools and Colleges.’ Several scholarships are given by the 
London and other Board Schools, 


55. MAUVAIS EcRIVAIN has adopted the approved round 
style, and his writing would gain, at least, seventy-five per 
cent. 

56. VioLet.—We know of no complete summary of the war 
in the Soudan. Style of writing not good, sixty per cent. at 
most. 


57. ANx1ous.—Consult your Inspector, or if this is not pos- 
sible, ask the Department, when you sit for your Certificate, to 
grant you the marks obtained for reading and teaching before 
your removal. Your case is not singular. 


58.. H1neRNIAN.—Your success in a Science Examination 
must depend upon your industry; its character, on your taste. 
Todhunter is an acknowledged authority. There is a Civil 
Service Grammar, but if you have mastered Canon Daniels’, you 
need not fear. There is no periodical exactly answering your 
description. An English candidate has to receive ten favourable 
records on his certificate before he enters the first-class, See the 
English Code of Regulations, 1884, 

59. PWLLHeELI.—The Board can give such instructions to 
the attendance officer as it pleases. There is nothing in the Code 
to prevent the husband of a Head-mistress, if not himself a 
teacher, from retaining his seat on the Board. No officer of a 
school-board can be counted on the staff (Art. 81). The ques- 
tion as to the legality of tradesmen supplying materials to the 
Board of which they are members, waall have to be determined 
on each particular case. 


60. A. B. C.—3. Hogg s *The Microscope,’ 500 engravings, 
7s. 6d., is published by Routledge. 


Study capitals. 


Mensuration. 


1. Ex -P. T.—Ilow many flagstones, each §°76 feet long and 
4°15 feet wide, are required for paving a cloister which encloses 
a rectangular court 45°77 yards long and 41°93 yards wide, the 
cloister being 12°45 fect wide? (Sarnard Smith.) 


Area of cloister = 2[|(45 77 + 41°93) x 3+ (12°45 x 2)} 
x 12°45] sq. ft. 
= 2[{(87°7 x 3) + 24°9} x 12°45] sq. ft. 
= 2}(263°1 + 24°9) x 12°45} sq. ft. 
= 2(288 x 12°45) sq. ft. 
Area cf a flagstone= (5°76 x 4°15) sq. ft. 
50 


3 
298 x 1248 x2 
SIX IE 
= joo. Ans, 


.*» No, of flagstones required = 





2. F. W. F.—A bucket is in the form of a frustrum of a cone ; 
the diameter at the bottom is 1 foot, and at the top 1 foot 3 inches, 
the depth is 1 foot 6 inches ; find to the nearest pound, how 
much more the bucket weighs when full of water than when 
empty? ( Zodhunter.) 


Volume of frustrum of cone ae (a? + ab + 5°), where 4=height, 
a’ and 4 the areas of the two ends; 
.» Volume = (2ucar+or x 1) + 17} x *7854] } cub. ft. 
=[4 lates 1) x *7854}] cub. ft. 


. *3927 
= (5 « 18 x -7As4)eub 
=73°9547 cub, fe, 
16 


= 1°49716875 cub. ft. ; 
.*. Difference in weight =(1°49716875 x 1000) oz. 
= 1497°16875 oz. 
=93 Ibs. 916875 oz. : 
=94 Ibs. to the nearest pound. 
3. J. G. —- the area in acres, roods, and poles of a 


triangular field, whose perimeter is 30 chains 32 links, the 
triangle being right-angled and isosceles. (Scholarship, 1880.) 


A 





B Cc 
BC?=AB*+ AC’, (I. 47.) : 
= 2AB? ; (the triangle being isosceles), 
.*. BC= 4/2AB. 
30 chains 32 links = 3032 links ; 

AB+AC + BC= 3032 
AB+AB+ /2AB=3032 
(2+ ./2)AB= 3032 


Area of sABC=}(ABx AC) 
_ AB? 


“(25 ) 


= 3032 x 1516 
4+4/2+2 
— 4596512 
6+4/2 
= 2298256 
3 +2 J/2 ¥ 
2298256(3~ 2 9/2) _ 
=(3+2 /2)(3-2./2) 
_2208256(3- 8) 
9-8 
= 2,298,256(3 — 2°8284...) 
= 2,298,256 x 1716 (nearly) 
= 394,3 ‘7296 ; 
.*. Area of field = 394,380°7296 sq. links 
= 3°943807296 ac. 
= ac. 3 ro. 31 po: 


Algebra, 


1. J. Corg.—Find the quotient of «* + ax + bx + ab and 
x? + ax + cx + ac, and reduce amt I°" to its lowest terms. 
, x2m yn +1 


uy Btartletab _ (xta(sdl) 24) Ang 
x*+axtex+ac (x+a)(x+e) 
xm=tyon — yan—(n +1) 
vm yn + i ei yam — (ni 1) 


T+ 
ee 


(2) (dividing by x ~13% 4-1) 


yna-r ~ 
b = . Ans, 
xem mit xyuery 
—_—— 


es y2R- 2-8 
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2, CROMWELL.—Factorise, 
@V (144) (Knight) 
ite (14555), Arnigie 
a 6 a \° 
a- <3) (*+,%,) 
pee sy ~(*553*) 
até até 
2a+h\® 
=(4) "fsta 
_ = (2040) 
~ (a+dy 
{Now, 26-y'=29- y= («+y) (2? - ay ty") (r~9) 
(x? +ay +y’).} 


(64+2a+6) {e- arate acia: | {o6-(2a+6)} 
+b 2a+6)+(2a+b)} 





(a+6)° 
(2a +20) (0? — 2ab — 0° + 4a? + gab + b*) (b- 2a) 
(0? + 2ab + 0? + 4a° + 


+6) 
— 2(a+0) (4a? Sn eaeateths 30") 
(a+r 
= _2(@+) 2a _ 4a + 2ab+ 0 4a* + Gab + 30? 
~ @tb "ato" ~ (a+bP *  (at+d)* 
2a = 4a*+2ab+0" 4a’ +6ab + 30" 
~ (a+d 


atb° (atop 


qh +) 


or,-2. 


3. J. Younc.—The sum of the digits of a certain number is 
oid to one-fourth of the number itself. If the order of the 
digits be reversed, the sum of the digits is equal to one-seventh 
of the number thus obtained. Find the number. (Pupil 
Teackers’ Course.) 

Let «=Digit in tens’ place, 
And ,, ¥= 55 5, units’ ,, ; 
Then, (1) stye oe) 


(2) xtyntOrts | 


(1) 4e4+4y=10x+y 
3y=6x 
o's y= 22. 
(2) 7x+7y=10y+x 
6x=3y 
o's Y= 2X, 
*, Any number which has the units’ figure double the tens’ 
figure fulfils the conditions. 
.*. No. =12, or 24, or 36, or 48, 
Note.—Perhaps full percentage of marks, 


4. Soicitor.—-If the (p+9)"" 
gression be m, and the (f - @)' 
term is ./mn, 


term of a geometrical pro- 
term be , show that the pth 


th term=ar?~ A 


+a) jtunsar? te . 
(s- @)' b term=ar? ~ 7-3, 
arb +9 ~ Sg 
ab~I—lin 
Multiplying, a? 7? (2-1) <n 


t_ /mn ; 
-I 
, 


Extracting square root, ar? ~ 
But, ?' 
. gth 

. Pp 


term= a/ min. 


term = at 


5. Find the square root of :— 
B4+3+3 +43 + 5 +6+79 +33 +93. 
(Johnston's Civil Service Arithmetic. ) 
The sum of the cubes of any natural numbers is equal to the 
square of the sum of the numbers. 
+, Square root =1+2+3+4+5+64+74+8+49 


=(1+9) x § (Anthmetical Progression) 
=10x 


=45. Ans. 





6. PaGc.—Solve :— 
gave al? 


a+b MCE Tb 


(2a +6)b*x 
~ ala+oy 
bx 
=xr+ 2° 
(2a + 4)éx 
a(a+0)* 


(TZodhunter,) 
gabe we? 
até + (a+6)3 + 
Multiplying by a(a +P} ; 
P ab : 
3@°bc(a FO) + gt (ee + b)b?x 
= tac(a + bx + da + by 
ae? 
orp = 3a + BPX 
+ @bx + 2ab'x + bie - 2al"x - x 


= bx 
=3x+ - 


ja’ bc(a + 6) 4 


i? 
3a°be(a + d) + “ +57 jaclat bf x+a%bx 


iad a *o{ { Herr +e?) 
ax{3c(a + 6)? +.ad} =a 3 
sac 
a+ 

7. Lovis.—What is the condition that a°+/Ar+g may be 

divided by x-r? 
a~ rai tpetqirt (6+r) 
ss ~ 7x 


Pin (ptrx- +9 
(ptrix-r(ptr) 
g=-rPtr); 
pr+r=a-gq 
2 ?\*?_?* 
2 +prt+ (2) "4 ~9 


—? ~4 
4 
p_* Jp-49 
wy 2 
pat VP = 49-2, 
% 2 
*. Condition is: r=3(+ Jp -4y -p). 


*, Condition is : 


r+ 





Note.—There are two exceptions to the rule you give. (1) 
When two triangles have the three angles of the one respectively 
equal to the three angles of the other, the two triangles are 
not necessarily equal, as they may be similar but not equal, 
(2) When two triangles have two sides of the one equal to two 
sides of the other, each to each, and an angle opposite to one 
side of one triangle equal to the angle opposite the equal side of 
the other triangle, the triangles are not necessarily equal, as in 
one triangle the angle opposite the other equal side may be acuée, 
and in the second triangle it may be obtuse. 


8. E. Coumpe,—Show that «°+axy+y* + dx +cy can be split 
up into two simple factors, if ade=0? + ¢*, 


If adc=b? +e, 
ee 
wg, 
Then, x? +ary+y? +bxt+ey 
)? 3 ‘ 
as+ Me ryty +bxrgy 


=a fbxt aytoty 


P+e 
™ 


ertirt(C4 f)otots 
=(xt640y) (2457) 


9. F. Hotton.—Express 24 -28x?+16 as the product of 
two real quadratic factors. 


xt — 28.07 + 16 
= a4 +827 - 3627 +16 
= a4 +82" + 16 - 36.27 
= (14 + 8x? + 16) — 36.27 
= (x7 +4)? - (6x)? 
= (x? +446x) (x?+ 4-62) 
= (x? +6x +4) (x? - 6x44). 
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10. Roco.—A sum of £23 14s. is to be divided between 
A, B, and C: if B gets 20 per cent. more than A, J: per 
cent. more than C, how much does each get ? (1st Stage Mathe- 
matics, 1883.) 

b's share=A’s share + } of A’s share 
= of A’s share ; 
.’. A’s share = § of B’s share. 
B’s share =C’s share + } of C’s share 
=} of C’s share; 
.*. C's share =¢ of B’s share. 
Let x= B's share in pounds ; 
Then, x + = += i 
304 + 254+ 247=711 
79x =711 
.« =9. 
. B's share= £9; 
A’s ,, = of £o=£7 105. 3 
C’s ,, =z of Lo=f£7 4s. 








Geometry. 


1. MArric.—Describe a circle through two given points, and 
touching a given circle. 


Determine the number of the solutions of the problem, and 
when it is impossible. (London Matriculation, June, 1882.) 








E 


Let A, I’, be the two given points. 

Take any point C on the circumference of the given circle, and 
describe a circle through A, B, C, (IV. 5.) 

If this described circle touch the given circle, it is the circle 
required, 

But if not, let D be the other point of the intersection of the 
two circles, 

Let AB and CD be produced to meet at E. From E draw 
a straight line touching the given circle at F, 

Then a circle described through A, B, V shall be the circle 
required, 

Fr o0f.—Rectangle AE. EB = Rect. CE.ED, (IIT. 36, Cor.) 

But, Kect. CE.ED=EF’, (IIT. 36.) 
.. Rect. AE.EB=EF* ; (Ax. 1.) 

Hence the circle described through A and B to touch the given 
circle at} will be the required circle, (ITI. 37.) 

There are two solutions, because two straight lines can be 
drawn from E to touch the given circle. 

If the straight line which bisects AB at right angles, passes 
through the centre of the given circle, the construction fails, for 
\Band CD are parallel, In this case F must be determined by 
drawing a straight line parallel to AB so as to touch the given 
circle. 


It is always possible te draw a circle through two given points 
to touch a given circle. 


. no soil in which to thrive. 





Friedrich Frobel. 


BY HIS PUPIL, HEINRICH HOFFMAN. 


X.—(continued.) 

‘ However different the pupils may be in social circum- 
stances, no distinction is made, either in their apparel 
or in the form of address; all associate freely and 
pleasantly, as if simply obeying their own laws, like 
brothers ; and, whilst each employs his own powers, 
and plays his own part in apparent independence in 
the common games, all are under the constant super- 
vision of their masters, who move among them, and join 
in their games, not as their superiors, but as their 
equals. Thus no latent power remains unnoticed ; in 
so large a family circle it finds the stimulus it requires, 
as well as the proper place for its exercise ; every 
commendable tendency meets with the sympathy it 
needs. On the other hand, improper conduct finds 
He who is bent on mis- 
chief soon finds himself the loser. The many can 
easily do without him; he is excluded, isolated, and 
naturally growing anxious to be re-admitted, finds it 
best to amend his ways. ‘Thus the boys unwittingly 
rebuke, punish, and educate one another by manifold 
encouragement and by mutual restriction. Moreover, 
the favourable impression one gets of the whole is re- 
markably strengthened by the admirable spirit of 
order manifested throughout, not only with respect 
to the regularity—as of clockwork—with which all the 
details of the establishment are conducted, but also 
with respect to the scrupulous cleanliness everywhere 
apparent, which, I must confess, is, to such an extent, 
a rare ornament in public institutions. 

‘In teaching, their first law is self-activity of the 
mind. So the young mind is not made a savings-box, 
where coins of all sorts and coinage are hoarded up, 
just as they are current in the trade ; but the teaching 
proceeds slowly, steadily, step by step, always in ac- 
cordance with the natural laws of the human mind, from 
the simple to the compound, from the concrete to 
the abstract, always so nicely adapted to the child’s 
inner wants that he turns just as joyfully to his studies 
as to his games. 

‘ My arrival and official duties having caused an in- 
terruption of the usual routine of lessons, I was much 
amused by some of the children who, with sobs and 
tears, asked the head-master whether they were to 
play all day, and so miss their school work, and whether 
only the big ones were to enjoy their lessons. 

‘My impression of the institution coincides with 


“that of all unprejudiced visitors, who have investi- 


gated it. None have left it without satisfaction. 
Many, whose intelligence I consider of the highest 
order, speak with enthusiasm and admiration of the high 
aims pursued, and of the perfectly natural means 
taken to secure them as unfailingly and as comprehen- 


| sively as possible. 


‘The chief aim of the institution is by no means 
knowledge and science, but the unfettered, self-active 
culture of the mind ; not outward knowledge, which, 


_ merely serving as an ornament, neither enlightens 


nor strengthens the mind, and which can never give 
pleasure to the child, since only the consciousness of 
steady progress can make him ‘ruly happy. Mere science 


| would be little thought of in Keitnau, if a means 


more universal still could be found to rouse and 
strengthen the mind, and to lead the child to his high 


| destination. 








OS aE OO lt‘ 
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‘What these children know is no disorderly mass of 
facts, but their knowledge has life and substance, and, 
where possible, is at once put to practical use; it 
does not consist of meaningless words ; everything 
must have undergone the test of the mind. 

‘The institution is indeed a gymnasium in the proper 
meaning of the word ; for all the doings here are 
true gymnastics to the mind. Happy the children 
who, from their sixth year, are trained here! If all 
our schools could thus be remodelled, we should, in 
a few generations, become a nation, more noble, more 
powerful, and more pious. So much is this my earnest 
conviction, that I congratulate my native country on 
the possession of an establishment than which, even 
now in its present juvenile state, none better is to be 
found among the best and most reaowned far and 
near, and for the fame of which, in less than five years, 
the boundaries of Germany will be too narrow.’ 

This remarkable report, of which we have given 
some extracts only, was first published in the ‘Isis,’ 
by Oken, Part vii, 1825, and may be found in 
full in ‘Aus Frodbel’s Leben. und erstem Streben 
Autobiographie und kleinere Schriften,’ von Dr. 
Wichard Lange, Berlin, Enslin, 1862. Victory 
certainly was on the side of Keilhau, but in order not 
to hurt the feelings of the Prussian Government too 
much, and considering the nervous pusillanimity 
of the German Confederation, who were terrified by 
the sight of long hair, the Rudolstadt authorities de- 
creed that the hair of the boys should be reduced to 
a less ominous length, and the suspicious-looking coats 
discarded. 

However, although the enemies were silenced, they 
were by no means subdued. The tree that could not 
be cut down might with better success be sapped. 
Financial difficulties alone would not probably affect 
an institution that enjoyed so much esteem and public 
confidence so seriously as to imperil its existence. 
Secretly to undermine this confidence was now the 
fiendish plan of the Irreconcilables, Malicious 
calumnies, assisted by the apparent animosity of the 
Prussian Government, induced many parents of the 
higher classes to recall their sons, and when once the 
panic began, more and more were withdrawn, until the 
number of pupils was in a short time reduced from 
sixty to five ! 

In 1823 a nephew of Middendorff’s, a.student of 
theology, had come from Halle to visit his uncle. So 
profoundly was he struck by the spirit of the Institution, 
that he resolved to join the friends. This he did five 
years later, at a most opportune time, when such 
a man was most needed. Ot the most honourable 
character, and with a clear, practical head, this man now 
took his place at the helm, and the good ship, under 
his command, easily braved the storm. After the 
death of Frébel, he became the proprietor and the 
head of Keilhau, and by faithful and indefatigable 
labours in Frébel’s cause, won high commendation. 
He married the second daughter of Christian 
Friébel. To Barop’s skilful management the Insti- 
tution principally owes its safety amidst very great 
difficulties. ‘The principal sources were all but dried 
up; and the literary productions, which might and 
ought to have been handsome tributaries, proved 
rather a dead weight and an additional cause of anxiety. 
During the years 1820 to 1826, Fribel wrote the 
following publications ;— 





1, An unser Deutsches Volk, (To the German People.) 1820. 
2. Grundsiitze, Zweck, und inneres Leben der allgemeinen 
deutschen Erziehungs-Anstalt in Keilhau. (Principles, 
Aims and Inner Life of the Nat. Instit. of Keilhau.) 1821. 

3. Aphorismen, 

4. Ueber deutsche Erziehung iiberhaupt und iiber das 
allgemeine Deutsche der Erziehungs-Anstalt in K. ins- 
besondre. (On German Edue. in general, and on the 
German Character of the Nat, Inst. of Keilhau in par- 
ticular.) 1822, 

5. Die allgemeine deutsche Erziehungs-Anstalt in Keilhau 
betreffend. (Concerning the Nat. Inst. in Keilhau,) 1822. 

6. Fortgesetzte Nachrichten iiber die Erz.-A, in’ K. 
(Further Accounts of the Nat. Inst. in Keilhau.) 1823. 

7. Die Feier des Chrisfestes in der Erzichungs-Anstalt in 
K, Den verehrten Eltern der Ziglinge, den Freunden 
und Gliedern der Anstalt als Festgabe, 1824. (The 
celebration of Christmas in the Nat, Inst. of Keilhau. A 
Christmas gift to the respected parents of the pupils and 
to the friends and members of the Inst., 1824.) 

8. Die Menschenersichung, die Ersichungs-Unterrichts, und 
Lehrkunst, angestrebt in der allgemeinen Ersichungsan- 
stalt su K., dargestellt von dem Stifter, Begriinder una 
Vorsteher derselben, Friedr. Fribel, (The Education of 
Man, the art of training and teaching aimed at in the 
General Nat. Inst. at K., elucidated by the originator and 
leader, Fried, Frébel.) 1826, 

9. Die erzichenden Familien, Eine Wochenschrift. 1826. 
(The educating of Families. A weekly publication, 1826.) 

10, Durchgreifende, dem deutschen Character erschépfend 
geniigende Erziehung ist das Grund, und Quellbediirfrist 
des Deutschen Volkes. Erfurt, 1821, (The primary and 
principal requirement of the Germans is Education, as 
thorough, as comprehensive. Erfurt, 1821.) 


These writings ought to have secured a handsome, 
if not a large income—at all events, enough to keep 
the Institution unburdened. But publishers were 
difficult to find, and Fribel, over timid, though an 
excellent arithmetician on paper, was but a poor hand 
at practical business, and expected a mine of gold 
from their publication, if he took the entire business 
in his own hands. Disappointment and increased 
debts were the results. ‘The books failed to serve 
their purpose, as the public learned but little of their 
existence. The dignified attitude which self-respect 
demanded forbade, of course, all noisy trumpeting and 
puffing. The managers of the institution justly con- 
sidered that the value of their work could be seen 
without placards: but they failed to find the golden 
mean, where modesty and practical management com- 
bine to secure success. 


(Zo be continued.) 
—_—o — 


Recent Inspection Questions. 


[The Editor respectfully solicits contributions—all of which will 
be regarded as STRICTLY PRIVATE—‘o this column, For obvious 
reasons, tt cannot be stated in which district the questions have 
been set.) 





Arithmetic, 
STANDARD I,—DICTATED, 

(1) (2) (3) (4) 

86 68 760 670 

704 407 146 164 

975° 597 iz paar 

13 14 614 506 

364 643 = — 
2142 1729 
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STANDARD II.—DICTATED. 


(1) (2) 
76,041 94,520 
18,260 759 


57,781 71,740,680 


(3) (4) 
9)48,025 11)90,617 
§336+1 8237 +10 


STANDARD III, 


(1) What is the difference between £37 18s. 93d. 
and £225? Ans. 4,187 1s. 2}d. 

(2) How much had I left out of a sovereign after 
spending a florin, half-crown, sixpence and three 
farthings ? Ans, 14s. 114d. 

(3) There were 807 menina ship. Each man has 
a pound of biscuits a day. How many pounds of 
biscuits would they require for 570 days ? 


Ans. 459.990. 
STANDARD IV. 


(1) How many inches are there in 5 miles? 
Ans. 316,800. 
(2) What is the value of 110 lbs. of coffee at 1s. 10d. 
per Ib. ? Ans. £10 1s. 8d. 
(3) How many sheets can be made from g pieces 
of Irish linen, each piece being 30 yds. long, allow- 
ing each sheet to contain 3 breadths of linen and to 
be 3 yds. in length? Ans, 30. 


STANDARD V. 


(1) Find the value of 676 things at £7 18s. 104d. 
each. Ans. £5369 19s. 6d. 
(2) f+3+h42. Ans. 1}43. 
(3) Find the cost of 6 cases, each weighing 
17 cwt. 2 qrs, at £1 14s. 74d. per ton. 
Ans. £9 15. 92d. 


STANDARD VI. 


(1) How many years will it take for £340 12s. 6d. 

to amount to £ 367 17s. 6d. at 4 per cent per annum ? 
Ans. 2 years. 

(2) A grocer bought 2 tons 3 cwt. 3 qrs. of sugar 

for £120, and paid for carriage £2 5s. 3}d.; how 

much per cwt. must he sell it at so as to gain a clear 
profit of £61 10s. ? Ans. £4 48. ogd. 

(3) Add 5% guineas, } shilling, ¢ of 7s. 6d. Take 

from it #24, and bring result to fraction of 4} guineas. 
Ans. $23. 

(4) A man pays an income-tax of 7d. in the Z£, and 

he has still left £249 19s. 94d.; what was his whole 
income ? Ans. £ 257 10s. 


Grammar. 


STANDARD IV, 


(1) Parse :—‘ The rich man’s house stands high and 


(2) Parse words in italics in:—‘And Ardennes wates 
above them her green leaves dewy with Nature's tear- 


drops. 





STANDARD V, 


(1) Parse and analyse:—-‘Lumps of sugar were 
given to the bird, which he ate.’ 

(2) Analyse and parse'the words in italics :—* And 
Ardennes waves above them her green leaves dewy 
with Nature's tear-drops.’ 

(3) What is the use of ‘and’ in the above sentence ? 

(4) Form an adjective from Nature. 


STANDARDS VI. AND VII. 


(1) Parse and analyse :— 


(a) Mary is the daughter of a rich merchant 
who lives near Manchester. 
(4) Tell me what they saw in the park. 
(2) What are the meanings of the following pre 
fixes, and give examples of their use >— 
(a) ad, ante, post, sine, ex. 
(4) contra, de, pro, inter, pre, extra. 


Composition. 
Write a letter on a Concert or a Policeman. 


STANDARD VII. 


(1) Give the meaning and examples of the following 
prefixes :— 
(a) amphi, dia. 
(4) epi, hyper. 
(2) Give the meaning, with examples, of the follow- 
ing affixes :— 
(a) -less, -ful, -let, -kin, -er, -ship. 
(4) -ish, -fy, -ling, -ock, -or, -ness. 


—_—p ——— 


University or Lonpon.—The following are the 
names of the Examiners for 1884-85, in those subjects 
of the curriculum which are most widely taken up :— 


Classics.—Leonhard Schmitz, Esq., LL.D., Ph.D., F.R.S.E., 
and Prof. A. S, Wilkins, LL.D., M.A. 

The English Language, Literature, and History.—Henry 
Craik, Esq., M.A., and Prof. J. W. Hales, M.A. 

The French Language and Literature.—Rev. P. H. E. 
Brette, B.D., B.A., and B. P. Buisson, Esq., M.A. 

The German Language and Literature.—Prof, F. Althavs, 
Ph.D., and Rev, C. Schoell, Ph.D. 

The Hebrew Text of the Clad Testament, the Greek Text of the 
New Testament, the Evidences of the Christian Reitgion, 
and Scripture History.—R. L. Bensly, Esq., M.A., and 
Rev. Prof. Leathes, D.D., M.A. 

Mental and Moral Science.—Prof. G. Croom Robertson, M.A., 
and James Ward, Esq., M.A. 

Political Economy.—J. N. Keynes, Esq., M.A., B.Sc., and 
Prof. Bonamy Price, LL.D., M.A. r 

Mathematics and Natural Philosophy.—Prof. A. G. Greenhill, 
M.A., and Benjamin Williamson, Esq., M.A., F.R.S. 

Experimental Philosophy.—Prof, G, Carey Foster, B.A., F.R.S. 
and Prof. A. W. Reinold, M.A., F.R.S. 

Chemistry.—Prof. J. Emerson Reynolds, M.D., F.R.S., and 
Prof. T, E. Thorpe, Ph.D., F.R.S. 

Botany and Vegetable Physiology.—Prof, Bayley Balfour, M.D., 
C.M., D.Sc., and Sydney H. Vines, Esq., D.Sc., M.A, 

Comparative Anatomy and Zoology.—Prof, E. Ray Lankester, 
M.A., F.R.S., and Prof. Alexander Macalister, M.D., M.A. 
F.R.S. : 

Geology and Palaontology.—Rev. Prof. T. G. Bonney, B.D., 
F.R,S., and Prof, ?. Martin Duncan, M.B., F,R.S. 
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Bow to Teach Botany. 
BY J. W. WREN, 

Head-Master of the Board School, Duke Street, Deptjord. 
Havinc for some years past successfully taught ele- 
mentary botany in National and Board schools, I have 
been asked to give an outline of my plan of teaching 
it. It is thought that my experience may be a guide 
to those readers of the PRACTICAL TEACHER who are 
thinking of taking it as a specific subject. Instruc- 
tion in botany has for some years been recognised as 
appropriate to our elementary schools. Until within 
the past few years, however, it has not been generally 
taught as a specific subject. Many teachers have 
looked upon it as ‘hard,’ while others have doubted 
its value as an educational weapon. Experience, 
however, shows it to be a most valuable educational 
aid in the hands of a teacher who has a love for the 
subject. It calls forth and trains the thinking powers 
and develops the faculty of observation. It accustoms 
children to compare and discriminate, and enforces 
accuracy of expression. It is an exact science and 
may be made a most valuable means of mental train- 
ing. Each lesson should be illustrated by chalk 
drawings, printed diagrams, and, as frequently as 
possible, by specimens of living plants. ach pupil 
Should handle a specimen and dissect it as directed by 
the teacher. Simple descriptions of the parts under 

_consideration should be written on the blackboard, 
_ and at the close of each lesson‘the pupils should be 
required to reproduce these notes. Questions bearing 
on the lessons should be given out occasionally to be 
answered on paper, and afterwards corrected by the 
teacher. 

Stace I. 

At this stage the pupil has to learn the characters of 
the root, stem, leaves, and parts of a flower—the 
lessons to be illustrated by specimens of common 
flowering plants, the framers of the syllabus rightly 
deeming it useless for a child to study botany unless 





this indispensable provision is made for the acquisition 
of those habits of observation which render natural 
history so peculiarly useful as a branch of mental 
training. We encourage our scholars to gather speci- ~ 
mens, and in this way we have made quite a collection 
of specimens of the flora of the neighbourhood, all 
dried and suitably mounted and named. The London 
School Board gives direct encouragement to this 
branch of teaching by supplying a handsome museum 
cupboard, wherein we may store all apparatus used in 
science teaching. 

Tue Root.—Teacher and scholars being provided 
with a specimen of some plant common in the neigh- 
bourhood, say a grass, the teacher will direct their 
attention to the principal parts of the plant, viz., the 
root, stem, leaves, flowers, etc. It will be easy for him 
to elicit that the root is the part that grows down into 
the ground, and this will suggest the question wy it 
should do so. He will point out that an uprooted plant 
quickly dies, because it can no longer absorb nourish- 
ment from the soil. Having near him a growing 
specimen of some such plant as a bean, mustard, or 
pea, in which the little root-hairs are plentifully dis- 
tributed on the surface of the root, he will point out 
the means by which the nourishment is taken into the 
root. In pulling up their specimens the scholars 
will have noticed that they had to employ a consider- 
able amount of force to get the plant out of the 
ground, and will thus readily see that the root helps 
to fix the plant firmly in the ground. 

The teacher will now write on the blackboard the 
facts that have been successively brought under notice, 
and require the pupils to copy his remarks in their 
note-books, thus :— 

(a) The principal parts of a perfect plant are the root, stem, 

leaves, flowers, and fruit. 

(4) The root is the part of the plant which grows down into 
the ground ; it serves to hold the — firmly there, 
and also absorbs food from the soil for the support of 
the plant, The food is taken in by the root-hairs. 
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It will be found that this will cover quite enough 
ground for a first lesson. The note-book should be 
used exclusively for botanical notes. In this way the 
scholar compiles quite a little text-book, which is 
especially useful for reference in class when the teacher 
wishes to recapitulate. 

The scholars should always be told the subject to 
be taken up in the next lesson, and encouraged to 
bring specimens for illustration. In the second lesson 
on the root it would be best to teach the names given 
to the various forms the root assumes. ‘The scholars 
should be invited to bring specimens of the roots of 
grasses, carrot, dahlia, turnip, etc. Although some of 
the technical terms appear hard for children to learn, 
experience shows that they readily pick them up if 
they are properly introduced to them. A written de- 
scription of each of the more common forms of root 
should be entered in the note-books at the time of 
handling the specimens. The wording of these descrip- 
tions should be exact and concise, but as far as possible 
in the words of the children themselves. Thus when 
the root of the grass-plant was under examination the 
teacher would elicit that it was made up of a number 
of rootlets—that these rootlets were formed of indepen- 
dent jres—that these fibres branch out from one 
point. Putting these facts together he would write 
upon the blackboard— 

Fibrous roots consist of anumber of rootlets, formed 
of independent fibres branching out from one point, 
as in grasses. While his pupils are copying the defi- 
nition into their note-books, the teacher will be making 
a sketch of a fibrous root upon the blackboard, and 
will require the class to copy it in the margin of their 
note-books by the side of the definition. After having, 
in this way, learnt the names, and become familiar with 
the more common forms of roots, the teacher would 
classify them into useful and poisonous roots. The 
children would readily give him a list of the names of 
such useful roots as the carrot, parsnip, turnip, radish, 
and beet, while he could add to their stock such as 
the chicory, liquorice, ipecacuanha, madder, tapioca, 
etc., giving at the same time a short description, 
method of preparation, etc., of each. 

UNDERGROUND SreMs.—Passing from the root, it 
is well to take up next the underground stems. Some 
of these being popularly called roots, the teacher 
would at once point out the difference between a root 
and an underground stem. The scholars will have 
noticed that none of the roots they have. handled in 
class have had any signs of leaf-buds upon them. 
Furnished with specimens of such underground stems 
as the iris, raspberry, bindweed, couch-grass, etc., the 
scholars will readily see how these underground stems 
give off leaf-buds from the upper-side, and rootlets 
from the under-side, and therefore differ essentially 
from roots. The names of all the common forms 
of underground stem would be taught in the same 
way as the various root forms. 

In teaching the names of the useful underground 
stems, such as arrowroot, garlic, leek, potato, squill, 
etc., the teacher has ample opportunities of introducing 
to his class a large amount of useful information upon 
topies of the most varied kind. For example, when 
pointing out that the potato instead of being, as it is 
popularly called, a root, is simply a thickening of an 
underground stem, he could tell the story of its 
introduction to this country, and thus in this way add 
a mite to their knowledge of English history. He 





could, by washing and grating a little of the tissue of 
the potato, separate the starch. He would show how 
dextrine is prepared from this starch, and would 
further point out, that this dextrine is used largely in 
calico printing, and in the manufacture of British gum, 
used to attach postage-labels. 

Tue Stem.—The lessons on the stem may be 
made wonderfully interesting and instructive. From 
their own observation, the pupils will readily see why 
the stem is called the ascending axis. They will notice 
the fact that there are knots on the stem where the 
leaves are given off. Hence the points on the stem 
from which the leaves spring are called knots or nodes, 
and the spaces between the nodes will therefore be the 
internodes. 

The teacher will have anticipated his lesson, and 
will have a few beans and grains of wheat germinating 
—will point out the two seed-leaves in one case, and 
the one seed-leaf in the other, and will so introduce the 
terms dicotyledon and monocotyledon, the names by 
which the two great classes of flowering plants are 
known. Having some good cross-sections of wood, 
he will point out that the dicotyledonous trees have 
stems with a separable bark ; medullary rays proceed 
from the pith in the centre to the circumference. The 
wood is arranged in concentric circles, the last layer 
being deposited next the bark. The stems are, there- 
fore, enlarged outwards, as it were; hence the term 
‘ exogens.’ 

The specimens under examination will show a great 
difference in the structure of the stems of monocoty- 
ledonous trees. The children will be unable to 
remove the bark ; they will fail to discover concentric 
circles of wood, medullary rays, and a central pith. 
The teacher will point out that the hardest part of the 
stem is at the outside, the stem growing thicker for a 
time by new woody matter being thrust irregularly 
amongst the older tissue. Stems growing in this way 
were called by the older botanists ‘endogens,’ or inward 
growers. The children will now be able to enumerate, 
so far as the stem is concerned, the distinctive charac- 
teristics of the two great classes of flowering plants. 
The teacher will have mentioned incidentally that all 
our British timber-trees, most of our fruit-trees, and 
the majority of our flowering plants, are exogens, while 
all kinds of grasses, rushes, sedges, and such flowering 
plants as orchis, bluebell, crocus, and snowdrop, are 
endogens ; so that the scholars will readily see the 
value of the exogens as timber-producers, while the 
wood of the endogens is of small value as timber. In 
treating of the uses of the stem, the teacher has again 
an opportunity of imparting a vast amount of useful 
information. Thus, in speaking of the bark, he will 
notice the methods of preparing bast, cork, cinnamon, 
jute, Peruvian bark, etc. The exudations from various 
stems, such as copal, gamboge, gums, gutta percha, 
india-rubber, manna, pitch, sugar, tar, turpentine, etc., 
will also furnish matter for several interesting and 
instructive lessons. 

Having now learnt something of the principal facts 
concerning the axis of a plant, the scholars will be 
prepared to study the appendages to the axis, the 
more important of which are the hairs and prickles, 
leaves and branches, bracts and flowers. Each and 
all of these can be studied from specimens, so that 
the lessons may be made in. the highest degree 
interesting and instructive. The pupils should be 
encouraged towards the close of the course to 
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collect specimens of perfect plants, and explain from 
them the various forms of inflorescence, the different 
modes of leaf-attachment, referring the leaves, etc., to 
their respective types. 


Srace II. 


The second stage, as laid down in the Educational 
Code, arranges for the study of the structure of wood, 
bark, and pith, cells and vessels, together with the 
food of plants, and the manner in which they grow. 
The functions of the root, leaves, and different parts 
of a flower are also to be made the subjects of careful 
study. The subjects of study as here laid down are 
not by any means so easy to teach as those laid down 
in Stage I. The first stage having reference only to 
the external forms of plants, it is easy for the scholars 
to see, handle, and verify for themselves all that is 
brought under their notice. Here, however, we have 
to deal in part with the microscopic structure of plants, 
so that the teacher has to rely more upon the use of 
diagrams. If, however, a lasting impression is to be 
made on the pupils’ mind they must see for them- 
selves specimens of minute structural botany under 
a good compound microscope. Sections of some soft 
herbaceous plants are easily prepared for examination, 
and in this way the various forms assumed by cells 
and vessels may be brought under the notice of the 
pupils, The teacher would make sketches of what is 
seen under the microscope, and the pupils being re- 
quired to copy them, they would in this way gain a 
very accurate knowledge of the various forms assumed 
by cellular and vascular tissue. 

Descriptions of the various contents of cells will 
next form the subject of several highly interesting and 
instructive lessons. The various sections of wood 
used in illustrating the lessons on the stem in the first 
course would here be utilised to show the variations 
in structure of wood, bark, and pith. 

In teaching the manner in which plants obtain their 
food, it is best to demonstrate at first that liquids can 
pass through the walls of cells by imbibition. Place 
a cell of a yeast plant in a dense liquid, and it will be 
noticed that it becomes more or less collapsed because 
the contents of the cell pass outwards: while it be- 
comes distended if placed in a thin liquid, owing to 
the passage of the thinner liquid into the cell. The 
method of introduction of food substances into the 
plant may be further illustrated as follows; a small 
glass tube containing syrup, and having the end 
covered by a thin piece of membrane, is placed in a 
glass of water. It is then readily seen that the fluid 
in the tube rises owing to the passage of the water in 
the glass through the membrane. By tasting the 
water in the glass it will be apparent that there has 
been an interchange between the two liquids although 
the thinner has flowed the faster. Applying this pro- 
cess to the root, the teacher would point out that 
within the cells there is the sap, outside there is the 
water with various mineral salts in solution. Here, 
then, the scholar would readily recognise that the same 
conditions obtain as in the simple experiment described 
above :—there being two liquids of different densi- 
ties, separated by a permeable membrane—the cell- 
wall ; as a consequence, osmosis ensues, some of the 
external water passing into the cell and some of the 
sap being excreted into the soil. The way in which 
the flow of water into the cells of the roots is main- 
tained, together with the reasons for the rise of the 





sap from the roots to the leaves, would be explained 

here. The teacher would also point out that the food 

materials are not taken up indiscriminately, but that 

there is what is called selective power. A crop of 
peas or beans would remove especially salts of lime ; 

potatoes and turnips compounds of potash, and so on. 

The scholars would thus be brought to see that the 

same plants grown year after year in the same soil 

gradually impoverish the ground, whilst food materials 
needful for other plants would accumulate. Hence 

the necessity for what is called the rotation of crops. 

It would be pointed out that the removal of plant 
food from the soil for the growth of successive crops 
would ultimately exhaust the soil, were it not that 
various manures are employed to supply the place of 
the different materials removed from the soil. Hay- 
ing pointed out that sap passes out by osmosis into 
the soil, the teacher would show that this is most im- 

portant to the well-being of the plant. The sap has 
an acid reaction (that is, it turns vegetable matters 

blue, litmus red), so that it dissolves many substances 
in the ground which are very needful for the food ot 

the plant. That this is so may be easily demonstrated. 

Cover a piece of perfectly smooth marble with soil to 

the depth of about a quarter of an inch. Place it in 

a position favourable for germination, and sow upon 

the soil some seeds of mustard and cress. After 

allowing the young plants to grow for some time, if 
the whole be cleaned off, it will be found that the 

rootlets have eaten their way into the marble, 

dissolving up the substance and forming minute 

grooves. This would explain to the scholars why we 

may sometimes see large trees with their roots sunk ° 
into the solid rock. 

( To be continued.) 
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Publications RWebiewoed. 


Outlines of Psychology, with Reference to 
the Theory of Education. By James Sully, 
M.A., etc. London: Longmans and Co. 

Students of psychology will welcome this new work by 
Professor Sully. For years past they have had to study 
the latest contributions to the science in detached essays 
and reviews. They can now gather the opinion of Pro- 
fessor Sully upon many recent discussions and investiga- 
tions, copious references to which are given in the book. 
But this volume gives as much as yet exists of the theory 
of education, and for the teacher it is the most important 
work on psychology in the English language. 

Are our teachers then to become psychologists ? it will 
be asked ; and we may reply at once, yes—at least tothe . 
extent that brewers and farmers must become chemists. 
Of course, it will be said that there have been excellent 
teachers who never studied the laws of mental pheno- 
mena, and not a few are ready to boast that their 
success is entirely due to their own observation and 
experience, Let us remember that knowledge is power; 
a man who is acquainted with the necessary conditions of 
successfully carrying on his work can attain his ends the 
more easily, surely, and expeditiously. Some teachers will 
produce good results without such preparation, but with it 
they would have produced better results, and often with 
less labour. As Professor Ward has put it: ‘When you 
fail we could often tell you why you fail, and when you 
succeed, to a cee of the fact we could often add the 
more valuable knowledge of the reason. We can give you 
some insight into the laws of the human mind, and the 
laws of mental growth ; we can help you to replace your 
traditional rules-of-thumb and empirical isati 
by systematic precepts, scientifically deduced,’ 
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Professor Sully has rendered an invaluable service to 
teachers by pointing out some of the scientific principles 
involved in their work, and in doing so he has honoured 
and magnified their calling. But the theory of education 
18 not yet complete, far from it. Toenlarge and perfect 
it should be the pride and ambition of teachers, as well 
as philosophers ; and no one has such opportunities as 
the teacher to observe, tabulate, and classify the pheno- 
mena of mental growth and development. 

We recommend our readers to get the book at once, 
and study it. The style is delightfully clear. The 
arrangement and printing are perfect. 


Arrian’s Anabasis of Alexander, literally trans- 
lated. By E. J. Chinnock, M.A., LL.B. London : 
Hodder and Stoughton. 

When Mr. Chinnock says that ‘his theory of the 
duties of a translator is to give the ‘psissima verba of his 
author as nearly as possible,’ he goes near talking pure 
nonsense : if he had been more alive to the truth that it 
is rarely possible for a translator to convey to his readers 
those ideas which his author conveyed to Ais readers ex- 


cept by paraphrase, his book would have escaped many 
such blemishes as these :— 


‘Ile had already previously despatched Craterus’ (p. 175). 


‘He thought it expedient that each of them individually 
should stir up his own men separately’ (p. 158). 


On the whole Mr. Chinnock’s literary style is not much 
above that of which a good upper-form boy is capable in 
his viva-voce translations. ee that his book is dull 
reading would be to visit on the head of the translator 
the fault of his author: but Mr. Chinnock at least has 
not succeeded in vindicating Arrian from the charge 
of having achieved an unreadably tame narrative of a 
most adventurous and inspiring career. There are faults 
of scholarship in Mr. Chinnock’s translation occasionally: 
ég-, in II, 3, Tov deoudv rod tv-you rijs audtns does not 
mean the cord which bound the yoke to the wagon, but 
the cord of the wagon-yoke, ze, the cord which bound 
the yoke to the pole. Nor in the same chapter does 
éuvOvero mean that a report was current, but a /radi- 
tion; and to translate AcioOa by ‘untied’ is to make 
Alexander guilty of a palpably absurd operation—of 
which he was not guilty. Criticism of this kind, however, 
is not inconsistent with the praise which the translator 
deserves for the conscientious and unfailing industry with 
which he has done his task. The book is of even merit 
throughout, and stands on a very different level from 
most professedly literal translations : though it does not 
reach a high standard of literary or scholastic elegance, 
it is of a sound and honest mediocrity in both respects ; 
and might be of much use to beginners in Greek, who, 
for their sins, are suckled on Arrian. 


Introduction to Chemical Analysis. By 
Alfred Barker, M.A. London: Simpkin, Mar- 
shall and Co. 

Mr. Barker is head-master of the Grammar School, 
Keighley, and M.A, of London University. The branches 
in which a London graduate can take that high degree are 
classics, mathematics, and moral philosophy. None of 
these subjects seems specially in accord with chemistry, 


least of all moral philosophy, the branch in which Mr. | 


Barker has distinguished himself. Nevertheless, the 
Keighley head-master has here produced a small manual 
on chemical analysis that meets the two requisites for 
scientific booklets—it is accurate and intelligible. Intended 
especially for the use of students preparing for the elemen- 
tary stage of the South Kensington Examination in Prac- 
tical Inorganic Chemistry, and especially for that large 
class of scholars who have not the time or the ability to 
extract from more standard works on chemistry the 
special details required for their special work, the 
Introduction will be found useful by all beginners. It will 
have this merit, rare in elementary books, of providing 
nothing that will have to be unlearned. Mr. Barker 
makes an excellent, and not over use, of the signs of 





division and suo-division. Letters and numbers are 
utilised, but not done to death. Especial commendation 
must be given to him for his persistent use of equations ; 
though the commendations cannot be unreserved, as in 
one or two cases, notably on page 6, some of the most im- 

rtant reactions are not represented in condensed form. 

oreover, he nowhere removes the difficulty of the young 
student in grasping the meaning of—‘ precipitates soluble 
in’ this or that particular reagent. Every introductory 
treatise on practical chemistry should make clear to the 
reader the fact that these re-solutions are not dependent 
upon chemical changes, and cannot therefore be repre- 
sented by chemical ‘symbols. 

Personally, also, we object to that naming of compounds 
which gives the basylous radicle in the form of an adjec- 
tive. Lead acetate, or platinum chloride, is to us better 
nomenclature than plumbic acetate, platinic chloride. 
The only advantage of the adjectival form appears to us 
to lie in the possibility of distinguishing by its aid between 
such cases as mercurous and mercuric Salts. This 
advantage appears to be more than neutralised by the 
misleading use of the adjective with its sense of qualifica- 
tion, and by such unzsthetic forms as Zincic. On the 
whole, Mr. Barker’s ‘ Introduction to Chemical Analysis’ 
is an unpretentious work, that attains all the ends at which 
it aims, 


Luther Miller’s Ambition. By Lillie Montfort. 
London: Wesleyan - Methodist Sunday - School 
Union. 


This simple and pleasingly-written little story is well 
suited for a Sunday-school prize. Luther Miller was a poor 
lad, who fortuitously made a friend of a well-to-do busi- 
ness man—a Wesleyan, and a Blue-Ribbonite. Taken 
into this gentleman’s warehouse, Luther soon had opper- 
tunities of showing himself a valuable servant, and 
approving himself to all who were over him, by his readi- 
ness to work, his bright, cheerful ways, and his care 
of his master’s property. Through all this, his chiefs 
in the office had fears for Luther. ‘ Heis high-principled, 
and he loves reading good books, especially the Bible, 
they admitted ; but they were ‘ not satisfied that the great 
necessary change of heart had taken place.’ Luther’s 
Sunday-schoolteacher— not beingaWesleyan,apparently— 
was somewhat obstructive, for he told the young fellow : 
‘ Some people think they have it (¢.¢., a new heart) ; but 
nobody can be gute sure, though we may all try to live up 
to the Bible.’ This ‘inefficient teaching’ the author 
thinks very sad, and converts the Sunday-school teacher 
from such a state of mind. ‘Luther's teacher found that 
the new birth was a real experience, and could only 
rejoice to describe his change as one “from darkness to 
light, from the power of Satan unto God.”’ We think it 
right to draw attention to this doctrinal teaching, in order 
that none of our readers may be misled ; but the majority 
of young readers, if not brought up as Wesleyans, would 
not be greatly affected by this passage, and, of course, the 
tale is specially written for Sunday-schools of the Metho- 
dist denomination. The moral teaching and the high 
tone of the story are unexceptionable, and its interest is 
well maintained throughout. 





Babies: Howto Rear Them. By F. A. Fawkes 
F.R.H.S. Manchester: John Heywood, 


Mr. Fawkes has produced a little work containing much 
sound science, and sensible, practical advice on the impor- 
tant topic of infant management. A young teacher or 
domestic economy, or an inexperienced mother, may learn 
much from his pages. Indeed, the instructions upon 
infant feeding might be usefully studied by many mothers 
who have brought up portions of their family, but not to 
be so strong and healthy as they would have been had the 
science of feeding a child been understood by the parent. 
Mr. Fawkes is rightly emphatic upon the point that until 
a child is seven months old its food should be milk alone 
—mother’s milk, if possible ; but failing that, properly- 
diluted cow’s milk. The little book is entirely accurate 
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upon this matter—as, indeed, we expected it would be, 
when we read in the preface that the proof-sheets had 
been read both by Dr. B. W. Richardson and Dr. 
Sedgwick Saunders ; and these two or three pages alone 
are well worth the trifling price of the book. It is a pity 
that so useful a little work should be marred by a certain 
affectation on the part of the author. The very title-page 
displays this unfortunate failing, when it announces that 
the pamphlet contains ‘a few unconventional suggestions 
to parents.’ If a work on any point of well-established 
science were really unconventional, it would be worthless; 
and we do Mr. Fawkes’s little booklet a service when we 
say that it faithfully follows the lines laid down by all 
instructed writers on the same subjects. The same error 
of taste and judginent is found in innumerable instances ; 
as when the author prescribes fifteen inches amd a 
guarter for the height of a nursing-chair, quite forgetting 
that, though this particular size may suit (to a quarter of 
an inch) the length of his nurse’s legs, yet other nurses 
will be shorter, or taller, and might prefer chairs of fifteen 
and a half inches, or even fourteen and three-quarters 
and an eighth of an inch. Or again, when he says that a 
brunette should be chosen for a wet-nurse ; or again, 
when he tells us that ‘it may be taken as directly contrary 
to the law of God for a mother to nurse her child after 
the ninth month. In this last sentence, not only is it 
an affected expression to talk about the law of God when 
what is meant is simply the condition which will most 
probably result in a favourable future, but, as frequently 
happens to those who undertake to interpret Divine ordi- 
nances, Mr. Fawkes is a great deal more dogmatic and 
precise than science authorises him to be. It is true that 
the end of the ninth month should, as a general rule, ter- 
minate the maternal nursing ; but this is no supernatural 
command, but simply the natural consequence of the fact 
that the appearance of a few teeth, and the chemical 
change which is found to take place in the saliva about 
that age, indicate that it is time to begin to prepare the 
baby to bite at something less likely to object to the pro- 
cess than its mamma, and to digest the more solid foods 
which it is now capable of undertaking. It ought to be 
distinctly understood, however, that in those exceptional 
cases where the appearance of the teeth is much delayed, 
or where the child’s stomach rejects farinaceous food at 
eight ornine months old, the mother’s nursing, or the bottle, 
as the case may be, should be continued for one, or two, 
or even three months longer. 

We have devoted considerable space to this little work, 
because the subject is one of special interest to many of 
our lady readers. Those who are compelled by profes- 
sional circumstances to bring up their babies by hand, 
will thank us for directing their attention to this useful 
little volume, which we strongly recommend to their 
perusal. 


Chronological Sketch of English Political 
History. By Henry Biddulph Bush, B.A. 
London and Manchester: John Heywood. 


Every one who has attempted to make a Historical 
Date Table must have experienced the difficulty of giving 
distinction and prominence to certain facts, without at the 
same time breaking the continuity of his table. For 
instance, on looking over such a list we see some facts 
which belong to Church History, and others to Political ; 
some again might be classed as National, and others as 
relating to Commerce. Now, if all these occur in the same 
list, confusion is apt to ensue, and if different lists are used 
the continuity of events is broken, and the pupil thereby 
loses one of the best aids he has in remembering the dates 
and attendant circumstances of the various events by 
localising their position with respect to others. The 
ordinary plan is to use a variety of types, but in the little 
Manual now under consideration, a departure has been 
made in this respect ; the assistance of colour has been 
called in, and those facts which relate to Constitutional 
History gleam forth in red ink, and those affecting the 
Church and Religion, in blue, while those not coming 





under these two heads are printed in ordinary black. 
Except in the utilisation of colour, Mr. Bush’s little 
book differs very little from other manuals on the same 
subjects, and its contents therefore call for no special 
remarks. In printing and general ‘ get up’ the book is all 
that could be desired. 


Home-Lesson Books: Book VII. for Standard VII. 
By Alfonzo Gardiner. London and Manchester : 
John Heywood. 


This book errs only on the side or fulness. Too much 
work is provided : even the author himself suggests that 
some of it should be done in school. With this exception, 
which can be remedied by judicious selection on the part 
of teachers, the book is all that can be desired as a Home- 
Lesson Book. In 176 pages are contained lessons in 
Scripture, Arithmetic, English: and Geography, the latter 
having alternative lessons suitable for the three courses, 
so that the book can be used in schools where the stan- 
dards are grouped. The lessons in English include 378 
lines from Shakespeare, 59 from Milton, and 198 from 
Macaulay, which are well chosen, carefully annotated, and 
very suitable for repetition, By the use of this book, 
teachers will save time and endless worry in setting the 
daily work for home preparation. 


The Handy Register of Daily Attendances 
and Fees. London and Edinburgh: T. 
Nelson & Sons. 


As the name implies, this Register is of a convenient 
size, and is designed to supply at a glance, at any period of 
the year, ali that may be required to be known fromit. It 
is clearly ruled and printed, having spaces for fifty-one 
names, withthick lines after every third name for assisting 
the eye. Names are to be written once; pence columns 
are placed at the beginning of the book for the whole year; 
while the attendance columns are divided into months, 
five weeks being given for each month, so as to allow for 
making weekly, monthly, or quarterly returns, as may be 
required by any kind of managers at any specified date. 
The columns headed ‘Child’s School Book,’ and 
‘ Qualified by Attendances,’ and ‘ Fees due by Education 
Department,’ might be omitted. No space is _pro- 
vided for calculating the average attendance of the 
children in each register ; but ample room is provided for 
notes, corrections, signatures of managers, etc., at the 
foot of each book. After a teacher has mastered the 
rather full directions at the beginning of the register, it 
will be found well suited for the purpose for which it is 
intended. 


Chambers’s Reprints of English Classics: 
(a) Milton’s Comus. (4) Campbell’s Select Poems. 
(c) Select Poems of Mrs. Hemans. London and 
Edinburgh : W. & R. Chambers. 


These Reprints will admirably serve for the repetition 
required in the subject ‘ English.’ The books are enriched . 
with copious notes, narratives of the circumstances under 
which the poems were written, and in the case of (4) and 
(c) with a short life of the author. The origin and mean- 
ing of ‘Comus’ are clearly given, and a page of 
examination questions, which we should be glad to see 
extended, is added. They are got up with all the care and 
neatness which characterises these publishers. 


Genealogy of the Kings of ‘England. A wall- 
sheet, mounted and varnished. Newcastle-on- 
Tyne: R. J. Porteus and Co. (Limited). 


This is a large and effective chart—about 54 inches by 
40—well adapted for school requirements. The names of 
the reigning monarchs are printed in red, so that the 
learner can see at a glance the ‘ turns and twists’—often so 

uzzling to the beginner in history—in dynastic succession. 
hough the chart is perhaps quite ample enough for 
ordinary school-work it is rather a pity that space was not 
found to include some of those personages who, though 
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not connected with the succession to the throne, are yet 
80 mixed up in our historyas to render it highly necessary 
that the student should Lnew something of them. The 
Duchess of Burgundy, so conspicuous a character in the 
times of the Wars of the Roses, is perhaps the most import- 
ant omission in this respect, though some people may think 
the fact that the chart gives no details of the marriage-ties 
of the present Royal Family equally regrettable. In clear- 
mess of printing and facility of reference this wall-sheet 
leaves nothing to be desired. 


A History of England and Wales from the 
Roman to the Norman Conquest. By 
T. Morgan Owen, M.A. London: George Philip 
and Son. 


We heartily commend this interesting, well-written 
book to our readers. It would be useful as a class book 
to put into the hands of boys cither as a reading book, 
or for the acquiring the facts narrated therein. The 
final chapter on the battle of Hastings is a model of 
what a school-boy’s history should be. The sentences 
are intentionally short for the sake of the Welsh, among 
whom the author lives and, we presume, works. Every 
statement of importance is accompanied by a note as to 
its source, and the fact of each paragraph is given at 
the side. 


— 0 ——_ 


Publications Receibed. 
Alexander and Shepheard— 
Martin Luther: a Poem. By E. Walters, M.A. 
Blackie and Son— 


Readings from the Spectator contributed by Addison. 





Cassell and Co., Limited— 
Exercises in Arithmetic for Standards I. to VII. 
Mey wood (John)— | YY 
e Paragon Arithmetical Examination Cards, Standards 
I. to VII. By J. S. Horn, ; 


Hodder and Stoughton— 

Life, Function, Health, By H. Sinclair Paterson, M.D. 
Isbister (W.), Limited— 
Fifth and Sixth. By Rev, J. G. 


Natural History Readers. 
Wood, M.A., F.L.S. 


tts, Son, and Co., Limited— 
Letts’ Illustrated Household Magazine. May. 


Longmans and Co.— 
Mikra Hellas. By H. Awdry, M.A. 
Longman’s Magazine. May. 
Outlines of Psychology. By Prof. J. Sully, M.A. 
The Trojan War, Prof. C. Witt. 
The Latin Hand-Book. By W. J. Chetwode Crawley, LL.D. 
A Short Text-Book of Inorganic Chemistry. By Dr. H. 
Kolbe. 
Nelson and Sons— 
The Science of Home Life. 
Partridge and Co.— 
Outline Drawing Lessons, By Harrison Weir. 
hy * and Son— of 
An Introduction to the Study of Shakespeare and Milton. 
Platt (R.), Wigan— 
The Practical Arithmetical Test Cards. Standards I. to VII. 
By P. Parkington. 
Smith, Elder, and Co.— 
The Cornhill Magazine. No, 11, for May. 
Trubner and Co.— 
An Elementary German Grammar and Reading-Book. By 
F, Schmidt, Ph.D. 
Ward, Lock, and Co.— 
The Universal Instructor. Part XLIII. 


The Ealing College Magazine. No. 1. 


By W. J. Harrison, F.G.S. 





THIS WORK IS VERY FULLY ILLUSTRATED WITH 312 WOODCUTS. 


ELEMENTARY BOTANY, 


THEORETICAL AND PRACTICAL ; 


A Text-Book designed primarily for Students of Science Classes connected with the Science and Art Department 
of the Committee of Council on Education. 


By H. EDMONDS, B.Sc. LOND. ETc. 


Lecturer on Natural Science at the Brighton School of Science and Art. 


PRICE TWO SHILLINGS. 





* The object of this attractive text-book is to cover the subject of Elementary Botany as provided in the syllabus of the elementary 


stage issued by the Science and Art Department. 


This intention has been very successfully carried out.’—Schoolmaster. 


* The book is well abreast of modern scientific knowledge.’—/ractical Teacher. 


London: LONGMANS, GREEN & CO. 





THE SCHOLASTIC SEWING MACHINE COMPANY. 


(ESTABLISHED 1880.) 





SPECIAL REDUCTION TILL MAY ist, 1884. 


We have resolved to supply & superior £4 4s. Hand Lock-Stitch Machine, ‘The Wellington,’ b 
d by Seven ae | Instalments of 8s. each, or by Three carriage 

with gold, and possesses the latest improvements to the present time. It is fitted with 

yinder, and the fast and loose arrangement (which enables the operator towind the wi machine 


instalments, £2 1és., which may be 

This Machine is beautifully finished and ornamen 
the Patent Shuttle and Spool W 
being set in motion). 


a first-class maker, for £2 10s. cash, or by 
uarterly Instalments of 18s. 8d. each, 


1¢ following extras are given free with each —~ pede viz., 6 Bobbins, 6 Needles, Double Hemmer, Braider, Quilter, Straight Guide, 2 Screw 


Drivers, Thumbscrew, and Illustrated Instruction Book. 


In order that teachers may test and prove the value of this bona-fide offer, we have decided to send every Machine on 28 we 7 free trial, carriage 
paid, and if satisfactory, at the end of the 28 days’ free trial, the cash price, or a monthly or quarterly payment can be paid. If not satisfactory we 


SPECIMEN OF TESTIMO 


are quite wiliing to pay the 


‘The 4 “ Bradbury” Machines, both in a 
the last 2} years, and have proved highly 
Sminies y » Exmouth, Grays, Essex. 

*The 


both ways. 


House, Duke Street, Chelmsford, Essex. 


ce and simplicity, were far beyond my ex ctations. They have been thoroughly tested during 
They are pronounced by all to be the prettiest ennihines they ever saw. -Mr. W. Kent, 


achines (Bradbury) have worked well and quite given satisfaction.’"—The Dow 
* We are very pleased with the 3 Machines (Bradbury) purchased from you, and think 


er Lady @. 
ey are very g 


Dean's Court, Wim Dorset. 
and cheap.'—Miss Peatfield, Fairfield, 


‘I thank you sincerely for your kindness and courtesy, and shall recommend your Company whenever I can. J am well acquainted with the 


wor of the ** Wellington” 
and well.’—Miss Thompson, All Saints’ Sebool, Matlock Bank. 


‘The M Machine continues to give entire satisfaction in eve 
We have shown it to our friends, and it is admired by all.’—Mr. C. Attri 
Particulars, Testi 


monials, and Illustrated Lists from the 


way. 


achines, as several of my friends havethem. It is an extremely pretty Machine, a does ite work quickly, easily, 


It is indeed a model of beauty, sim ty, and efficiency in one, 
, National Schools, Royston, Cambs’ ae 


anager, 155, Ware Horse STREET, ‘STEPNey, Lonpos, 
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DUMU LAD LIL 
MUSICAL INSTRU MENT,CO. 


(ESTABLISHED 1871), 
To supply Teachers, School Board Members, and Schoo) 
Managers with ANY kind of Musical Instrument from ANY 


Maker at bona ide Trade Price for Cash, or by Easy Instalments. | 











*We have now had pleuty of tfme to try the piano; and I can say to you 
how very much we are pleased with it, and how greatly I am obliged to you 
me 50 an instrument so "—MatTHEw ARNOLD, 


for 
Ee H.M. 
*You are at liberty to make any use of my wife’s and my own opinion— 
0 I eet touch, and that it is a very cheap 
"Rev. T. W. Suarrs, M.A., 4.41.1. for Training College for 
ters. 


15,000 yg have tow sentioed fem, all Ua | Lo 
country, from H.M. Inspectors, Assistant Inspectors, Presidents of N.U.©.T, 
epee Se ees ot eng Colleges, Teachers and Schoo) Board 





THE ONLY ADDRESS IS = 
89, OS9ENEY CRESCENT, CAMDEN ROAR 
LONDON. N.W. 


MURBY’S IMPERIAL COPY BOOKS. 


* EXCELLENT.’ | ‘ UNEXCELLED.’ | 

‘hese superior Copy Books are rapidly finding their way into all 

sie good soltools. q 
The following new numbers have lately been added:— 

No. 34, Text and Large Text. 

No. 54, —- Hand and Small. 

No. 12}, Girls’ Finishing Hand. 

g in all seventeen numbers. 

*,* Swectmens on 


‘BANKRUPT STOCK?’ 











Price 2d. each 
10On, 








G. EK. HAWES, 


SCHOOL DESK MANUFACTURER, 


Having purchased the Entire Stock of Iron Standards 
manufactured by 


JOHN GLENDENNING, 
Late of Chalk Hill Works, trading under the name of 


COLMAN &@ GLENDENNING, 


IS NOW OFFERING THE CELEBRATED 


NORWICH DESKS 


AT GREATLY REDUCED PRICES. 





For particulars apply to the above, at 
CHAPEL FIDLD 


OR 


DUKE’S PALACE WORKS, 


NORWICH. 
Maker to the Birmingham School Board. 





Tuition by Correspondence. 


CERTIFICATE.—The preparation esta in 1871 is 
available as usual. 
corres 

Masters: First Year......... ese 
6 Second Year 
Mistresses : First Year 
99 Second Year 15s. on 3 

Pupils who prefer the quarterly arrangement remit the fee at 
the end of the quarter, Those mo select ‘ Payment by Results’ 
are not required to part with any money for Tuition until a pass 
is recorded ; and, if the pupil is unsuccessful after two attempts, 
the agreement will be cancelled without payment. 

MATRICULATION (Established 1871), Science, Drawing, 
Scholarship, A.C.P., Civil Service, Diocesan, Shorthand, 
Musical, Medical, Legal, P.T. Papers, and other branches as 
advertised. No payment unless successful. 

Address, Mr. JAMES JENNINGS, Tuition by Correspondence 
Office, Deptford, London. 


The following are the fees charged for 
ndence twice a week :— Per quarter. 
~ a 


2 
21s, ee 4S 
hy I 


By results. 


Used by the Head Candidate at the Scholarship Examin ation, 1883. 


TEXT-BOOK OF MUSICAL THEORY FOR PUPIL TEACHERS, 


BY JOHN TAYLOR, 
Organist H.M., Chapel Royal, Kensington, Author of the‘ Mutation 
Singing Method.’ 

This complete though concise manual, meeting all Pupil Teachers’ require- 
ments, forms the initial division of ‘ The Students’ Text Book of the Science 
of Music'—the reference work upon music officially sanctioned by the 
London School Board. Crown 8vo, cloth. as. 


‘A good, sound book.’—Ziterary World. 





‘If the science of music can be learned from a book, this will teach it.'— 
Bookseller. 


London: G. Puitir & Son, 31 and 32, Fleet Street, E.C. ; and Liverpool. 





ESTABLISHED 18sr. ms 
IRKBECK BANK.—Southampton Buildings, Chan- 
cery Lane. 

Current Accounts ned according to the usual practice of other 
Bankers, and Interest allowed on the minimum monthly = ed when not 
drawn below £25. No commission charged for keeping Accounts. 

The Bank also receives money on deposit at Three per cent. Interest. 

The Bank undertakes for its customers, free of charge, the custody of 
Deeds, Writings, and other Securities and Valuables ; the collection of Bills 
of Exchange, Dividends, and Coupons ; and the purchase and sale of Stocks 
and Shares. Letters of Credit and Circular Notes issued. 

A Pamphlet, with full particulars, on application. 

March, 1880. FRANCIS RAVENSCROFT, Manager. _ 
The Birkbeck Buildin Sosteee Annual Receipts 
exceed Four Millions. 

OW TO PURCHASE A HOUSE FOR TWO 
GUINEAS PER MONTH, with immediate Possession and no 

Rent to Pay. Apply at the Office of the Birkseck Buitpine Society. 
OW TO PURCHASE A PLOT OF LAND FOR 
FIVE SHILLINGS PER MONTH, with Sennodiote peeegsion, 
either for Building or Gardening purposes. Apply at the Office of the Birx- 

BECK FREEHOLD LanpD Society. 


AP hlet, with full on application. 
amphilet, with full particulass oo NCIS RAVENSCROFT, Manager, 
Southampton Buildings, Chancery Lane. 


HARMONIUMS, AMERICAN ORGANS, PIANOFORTES. 


J. COOPER & CO.,, 

SCHOLASTIC MUSICAL INSTRUMENT MANUFACTURERS, 
70, Shepperton Road, New North Road, Islington, London N, 
Works: Peabody Yard, Essex Road. 

SoLe MAKERS OF 


THE ‘CHORISTER’ ORGAN 
(REGISTERED). 
The Cheapest and Best Organ in 
the World, 











‘I never heard anything like it 
v belee at the price.’ veins 
‘«“The Chorister” deserves to be 
widely known.’ 
») ‘It is a splendid organ in every 


way. 
*Admirably sweet in tone, and 
highly finished in appearance.’ 
SEE TESTIMONIALS. 
The greatest possible advant are 
given to Managers and Teathere, 
Descriptive Litt vt free, 








excviii 


THE PRACTICAL TEACHER ADVERTISER. 


[JUNE, 1884. 





THE COMBINATI 


W E have much pleasure in n offering our Combination Telesco 
These have now been expo 


Aot 


to the 
they have been received, there being over 5000 SOLD IN FOUR MONTHS, induces us at 
Tel by us and are extensively used in India, Ceylon, Africa, 
Sandwich Islands, Jamaica, Newfoundland, Nova Scotia, etc., and are much valued by Officers in the Army an 


ON TELESCOPE. 


blic at our former low prices. The immense favour with which 

say to continue our old tariff to ey ae. 
ew Zealand, China, Japan, America, * 
d Navy, etc., where great power and 


ical Telesco 





clearness is required. Till we brought out these instr 


made of brass, with black morocco body, and is exquisitely finished in every part, has 


could be purchased under £2 to £5. Each Telescope is 
lenses of such remarkable clearness of definition that it 


will distinguish hills at 25 miles, flags at 20 miles, windows at 10, and time by a church clock at 4 and 5 miles distant. In addition to this there is 


& separate 
and, by adding the sun-glass and cap also supplied, the spots of the sun. 
of the day power for ordinary purposes, thus 

one magnifies 344 times. The Melescope is m 
free for 12s. 6d. Larger size, opening to 24 inches, closing to 8}, Fn 
tion, and also less trying to the eyes, astronomical eyepiece also half as 


size, ey 

just made in answer to many requests, price 29s. carriage free, Carri 

«xtra. All orders to be accompanied by Coupon, and sent within 28 da 
Superior Table Stands, with horizontal and vertical motion, secw 

Common light stands, 3s. 6d. each. 


June.—PRACTICAL TEACHER.—June.: 
Entitles holder to one Combination Telescope at price adver- 
. (Signed). Ta ats | 


sed above. 


ie with three brass drawers, 


ving this further power, as, while the day 


19-line object glass, shutting to 10 inches, opening to 27 inches, an intensely powerful 


»werful astronomical eyepiece, which can be attached, and will thus enable the owner to examine the stars, Jupiter with his four moons, 


In fine and clear weather the astronomical eyepiece may be used instead 
»piece magnifies 146 times superficial, the astronomical 


eye 
shuts from 17 tos nehes, and, with the extra parts, will be sent carri 


age 
lass 16 lines, giving much more extended view, far clearer and longer defini- 


free; or No. 3 


ge again, and much greater power, Ss 6d., cat a= hte 
ze 


lass, specially recommended, 


e to India 2s. extra, to all other parts 5s., except on No. 3 size, which is 8s. 


, except from abroad, 


by brass screws, with straps, ete.; very compact and strong, 10s. 6d. each. 


E. THEOBALD, 
Telescope Maker to the Canadian Government, 
Portland House, opposite the Station, Greenwich 
LONDON, 8.E. 





Just published. 12mo, price 2s. 


OUTLINE OF HISTORY AND GEOGRAPHY, | 


By MONTAGU H. FOSTER, 
Principal of Stubbington House, Fareham. 





London: SIMPKIN, MARSHALL & Co., 4, Stationers’ Hall Court. 
ACLEOD’'S 


N GRAMMAR in Gleig’s School Series ; complete, price 
NINEPENCE; or in Four Parts :— 
Part I, id. | Parr III. 
BAM Ths ccccsccseccceceese 6d, Part IV, 
DEFINITIONS, Id. 
-London: LONGMANS & CO, 


6d. 
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ee 
OIL-COLOURS, 


Students: 


EC ae ST ET EE a a 


Art 


BEST TOWN-MADE DRAWING INSTRUMENTS, 


. 


SPOTTISWOODE'S 
MATHEMATICAL DRAWING INSTRUMENTS, 


and 


& 


. 


reat New Street, Fleet Street, E.C. 


As used in Public Schools. 


EYRE & SPOTTISWOODE, 


= 


YRI 





WATER-COLOURS, 


And all Drawing Materials suitable for Technical 


London—C 





| 
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EXPLANATORY ENGLISH | 


| 
| 
| 


Just published, in fep. 8vo, price 2s. cloth. 


HE ANALYSIS of SENTENCES, PARSING 
and PUNCTUATION ; a Practical and Philological 
| Text-Book specially adapted for the use of Schools and Colleges. 
By J. I. Jones, Bow Road Collegiate School, London. 
* The analysis of sentences, parsing, etc., are moe | 


| this volume. Mr. Jones givesa large number o 
tration and for practice.’ 


and carefully treated in 
examples, both for i!lus- 
SCHOOLMASTER, 


London: LONGMANS & CO. 


KINDER-GARTEN SCHOOLS, 
HALL'S ILLUSTRATED FRENCH TOY BOOK 


With 100 Engravings, 1s. and Is. 4d. 


‘ A valuable stepping-stone to the study of French by English 
| children.’—Daily Chronicle. 


"BATEMAN, 26, Paternoster Sq., E.C. 














Gehool Books, Stationery, and Apparatus, 
THOMAS LAURIE, 31, Paternoster Row, 


Agent for the Science and Art Department by appointment, 


LAURIE’S ARMY SCHOOL DESK, 


The only convertible Desk ever adopted by the War Office, 
ALL GOODS CARRIAGE PAID 


Prometheus Shaving Lamp, 6s. 


Water in which to immerse Brush and tem- 
per Razor heated to boiling point in two 

















minutes at any time and in any place. The 
lamp will last for years; it is simple and 
’ portable. 
| BOILING water in 2 MINUTES. | 
Nickel Plated (Dog Hair Brush), Price 6s. 
Electro ,, (Badger Brush) 
Ditto, ditto, engraved and fitted t » Is. i — 
| in morocco case, with razor f,, 2is. 
| $. BRIDE'S STATIONERY AND FANCY GOODS STORE, 
SCHOOL HYGIENE. 
Fcap. 8vo, cloth, price Is. 
HEALTH AT SCHOOL. 
| By Atrrep Carpenter, M.D. (London), C.S.S, Cambridge ; 
President of the British Medical Association. 


| London ; Joseru Hucues, Pilgrim Street, Ludgate Hill, E.C. 
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T have worn this Corset 
three days, and every bone 
over the Hips is broken. 


DR. WARNER’S PATENT 


FLEXIBLE HIP CORSET 


TI have worn the ‘Flexible 
Hip Corset’ three months,and 
every bone is still perfect. 


Being constructed after the analogy of the Human Form, is 
‘warranted not to break over the Hips. The bones in it passing 
Ike the Ribs around the Bocly secure a perfect fitting Corset, 
so comfortable that a lady can lie down with eas, so flexible 
that it yields readily to every movement, anu yer so Grm that it 


gives great support at the sides. 


DR. WARNER'S CORSETS 


Sent Free. Black Stitched Gold, 4/5, and superior qui. 8/5; White 
or Drab, 5/5. Post Office Orders payable at Clapham Kise. 


§. AMERY, 5 and 7, High Street, Clapham, London. 





5/9 equal 12 yards. 
1/34 per yard. 


Special Spring Dresses 
Washing Check Silks 


Patterns Free. 


8S. AMERY, 5 & 7, High St., Clapham, London. 








Now Ready, price One Shilling each, 


NOTABILIA OF GEOGRAPHY, 


SECOND EDITION, Revised and Enlarged. 


NOTABILIA OF ENGLISH HISTORY, 
THIRD EDITION, Revised and Enlarged, 
ALSO, 
PATTERN LOGIC, 
Price Ninepence (being Euclid, Book I., on a New Plan). 
These Books will be found of much service as educational aids, 





Specimen copies may be obtained, post free, at three-fourths of 
the published price, by application to 
WALTER BLANCHARD, A.C.P., Principal of the Collegiate 
School, Yealand Conyers, near Carnforth, Lancashire. 





A SHORT AND EASY PRACTICA FRENCH YERB-BOOK. 


By Proressor ANTOINE, 


** will pore of great value in mastering the French Verbs—the back- 
bone of the language. 


PUPIL TEACHERS’ EXAMINATION QUESTIONS for 488(, 
WITH MODEL ANSWERS TO EVERY QUESTION, 


(1) Questions set for Candidates in 1881, with 
MopEL ANSWERS to every Question in EVERY s. d. 
SuBJECT ~ 





ee ° 

(2) Ditto First Year... o 8 
(3) Ditto Second Year... © 10 
(4) Ditto Third Year Io 
(5) Ditto Fourth Year ... 10 


RF gece 
The Questions Set at the MATRICULATION BXAMINATION 


or THE Lonpon University, Jung, 1820, with Move. Answers. 
By W. P. WORKMAN, First in Honours at the above Examination. 





Lonpon: JOSEPH HUGHES, Pivcrim Srreer, Lupcate Hit, E.C 








Indispensable to Head Mistresses. 









Just Ready, cloth, gilt lettered, 


THE TEACHER’S MANUAL of 


PLAIN NEEDLEWORK AND CUTTING-OUT. 


By EMILY G. JONES, Directress of Needlework to the Education Department. 
WITH ORIGINAL PLATES AND ILLUSTRATIONS, 


And a Sectional Three-yard Sheet containing Patterns ‘ arranged so as to show the greatest economy of materials, 


PRICE 3s. Gd. 


Sent post free to Teachers on receipt of P.O.O. for 2s. 8d. (stamps not accepted), 








——» 








All orders (which will be executed in rotation) should be addressed— 


JOSEPH HUGHES, PUBLISHER, PILGRIM STREET, LUDGATE HILL, LONDON, E.C. 
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NEW OOPrY-8UVKS, 10 16 Faris—rrice Iwopence each. 





COX'S 


ractical Standard Copy-Books. 





SPECIAL FEATURES. 


1. The copies are set in a bold, natural hand, not too much sloped, with looped letters of moderate 


length 


2. The mode of forming the most difficult letters is clearly shown. 
3. The arrangement is so simple that a scholar cannot possibly have any doubt as to what he has to 


do—thus saving the teacher’s time. 


4 A complete training is afforded to Standards IT, and IIL in the art of ‘Working an Examination 


Paper in Arithmetic.’ 


5. Practical hints are freely given, especially in the earlier numbers, for the guidance of both Pupil 


Teachers and Scholars. 


6. The books are carefully graduated, and great variety is afforded in the Higher Standards where 


it is most needed. 












STANDARD I. 


No. 1. Elements, Letters, and Simple Combinations, 
Medium Large Hand. 

No. 2. Letters, and Easy Words formed from them. 
Medium Large Hand. 


No, 3. Short Easy Words formed of letters not going above 
or below the line. 


Medium Large Hand. 


STANDARD III. 
No. 7. Bold Small Hand in Double Lines. Narrative. 
No. 7}. Capitals and Figures. Large Hand and Small Hand 
in Double Lines. (Exactly adapted to the requirements 
of Standard III.) 
No. 8. Small Hand—Double Lines—Grammar & Geography. 
A thorough training given in working the Arithmetic of 
Standard III. on paper. 








STANDARD II. 


No. 4. Short Words in common use containing Loop Letters. 
Text. 
No, §. Short Words in common use, each commencing with a 
Capital Letter. 
edium Text. 
No. 6. Bold Small Hand in Double Lines—Geography and 
Grammar. 


A thorough training given in working the Arithmetic of 
Standard 11, on paper. 


STANDARD IV. 
No. 9. Full Text and Small Hand in Double and Single 


Lines—Geography. 
No. 10. Small Hand—Single Lines. Narrative, 





sS'TANDARD V. 
No. 11. Small Hand—Single Lines—Geography. 
No. 12. Small Hand—Single Lines, Pontes. 











STANDARD VI. 


No. 13. Small Hand—Single Lines—Geography. 
No, 14. Commercial Forms—Letters. 


No. 15. Finishing Hand for Boys or Girls. 








OPINIONS OF THE PRESS. 


The Irish Teacher?’ Journal says—‘Having now given the entire plan and scope of these Copy-Books, 
we have only to advert to the style of writing which they contain. On this point we can confidently state 
that Mr. Hughes’s Copy-Books are second to none in the market ; and, in many respects, they are superior 
to any we have seen. From beginning to finish a careful graduation is maintained, showing they are the 
work of a practical teacher ; and it will be the pupil’s own fault, who practises these Copy-Books, if he does 


not acquire and write an excellent hand for life.’ 


The School Board Chronicle says— Gives the pupil much more help than used to be given. Great 
boldness in the forms, more particularly in the first half-dozen books. A very good set of Copy-Books. 


A Few UNsoLicirep TESTIMONIALS FROM TEACHERS, 


Mr. J. H. Barker, Somers Town Board School, 
Tooting, writes—‘ The bold round writing of Mr. Cox 
is quite refreshing, and is sure to be welcomed both by 
masters and inspectors.’ 


Mr. J. Wormington, Mixed School, Wolverl; 
writes—* The Copy-Books are excellent.’ 
Mr. Hugh Peace, Public School, Marykirk, \%& ye 
er Srecimean norr 






agony’ 





‘They have given my pupils quite a new zeal in theit 
writing, and most satisfactory results are appearing,’ 
Mr. H. Holdsworth, Hoyland National School, 
Barnsley, writes—‘1 shall introduce them into my 
school at once, as I have seen nothing to equal them.’ 
Mr. William Jones, Maesygar, Llanpumpsaint, 


‘ writes—‘ The Copy-Books are excellent. I shali ade; 


them at my school.’ 


eant free on enniicatior. 


Exactly adapted to the requirements of the Mundella Code. 





London: JOSEPH HUGHES, Pilgrim Street, Ludgate Hill, E.C. 





———— os 

























Adopted by the School Board for London. 


“ EXCELLENT!” Sor * UNEXCELLED!” 
MURBY’S IMPERIAL COPY BOOKS. 


Price 2d. Each. 


These Copy Books are acknowledged by numerous practical Teachers and School Inspectors to be the very best of 
their kind. The writing is CLEAR and BOLD in style, without being vulgar and inelegant. 


THE SERIES CONSISTS OF SEVENTEEN BOOKS, TWO-THIRDS THE SIZE OF THESE PAGES. 



































STANDARD I. STANDARD. IV. 
Book 1. HALF TEXT—Lines, curves, easy letters and words. |Book7. SMALL HAND—On single line. History. 

» % HALF TEXT—More difficult letters and words. os > THREE HANDS—Proverbs, &c. 

STANDARD II. pe SMALL HAND—On single line. Grammar. 
» 8% HALF TEXT—Difficult letters, words and figures. STANDARD V. 
» %}. LARGE & HALF TEXT-—Short words. » 9% SMALL HAND—Three copies on page, no division or 
» 4 HALF TEXT—Geography, grammar. space between lines, proverbs, extracts, &c. 

STANDARD III. » 10. SMALL HAND—History extracts, &c. 
» 5. SMALL TEXT—Capitals, figures, &c. . STANDARD VI. 
, 54. LARGE AND SMALL HAND—Geography. » ll. SMALL HAND—History, geography, arithmetic, &c. 
» 6 SMALL HAND.-—Geography, grammar, and figures. , 12. SMALL HAND—Business forms, letters, themes, &c. 
» 6}. DOUBLE SMALL—Narratives and poetry. » 123. LADIES’ HAND—Poetical extracts. 


*,* Books 34 (Large and Half Text), 54 (Large and Small Hand), and 123 (Ladies’ Hand) have lately been added, in accordance with the Code requirements. 


LARGE POST EDITION; SAME SIZE AS THIS SHEET. 





Very superior Paper, stiff nonpareil Covers. Price 6d. each. 
No. 1. Easy letters and words. 
» 2. Easy capitals and words. 
» 3%. Capitals. 
a” - Smal Hand. 


No. 5. Text, Round and Small. 
» 6. Small Hand. History. 
» 7 Small Hand. History and geography. 
» 8. Letters. 











SPECIMEN OF THE HANDWRITING OF THE VARIOUS BOOKS. 


STANDARD VI. 














LETTERS, BUSINESS FORMS, &c. 





BOOK Xil. 


TOA SCHOOLMASTER. 


Ps Grafle a7 , =. 
Be oe mateo 18S 


Ya D ft, 

Jregret te crforim you hat S hos apr coal 

ant ccm widatte to wihhwed ha ae y Va he: ng 
ye a fe alls yous be south wiliaiillieiasis (—F ian 


ot e 
Yn re Fivinhinin ae. : 7 WH vera <n 
coande e+ 


LONDON : 3. LUDGATE CIRCUS BUILDINGS. E.C. 




























ya 


STANDARD Vi. - --- : SMALL HAND.—LITERATURE, &. -----:+-: - BOOK XI. 


is pa A , POMAACHKA hete ned from 14383 to S603 . 


( i Y. 
He peeees VL/ OF VTL. i nial V7. ; Mary al niall Otvrialehh. 


STANDARD V. --:-.- = : SMALL HAND.—EXTRACTS, &. - --:-.- - - + BOOK IX. 
Wb me 1 aoce nuded Vlee. bhrcne un Mbee spams l0bb AD, 
He wasaa ie rn avarscious.wiiful sever gn: , wher 


opproved huts wll he wruiked nan suminary Ate ng: 
independent aloe: he cared rot fer dhe hatred_of men 


London: 8, Ludgate Circus Buildings, E.C. 


STANDARD IV. - -- -: =: | SMALL HAND.—GRAMMAR. ee BOOK VIiil. 


Shere ate — different hinds of Zronouns. 
STANDARD IV. . . . . THREE HANDS.—PROVERBS........ . BOOK VIId. 


f I) fp 2 V7 
h dare doatt th /- a 
e amettltt AO a 7c vf FILA + af ECO KP LE OL FPFUMS AL. + (2A 


MURBY’S IMPERIAL COPY BOOKS. 


C 47 SLAVE ANA CUP NAWUVE /: 





STANDARD V. .. - - - SMALL HAND.—HISTORY, &. - ------ - BOOK X. 


Wp) Mi pp, 
: Dy oft 1444 Vi me 3 MMIABE men CO-EA , Pan OAVITLY. 








e MA nneLd WMAURCMEC THAW. 
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STANDARD IV. - - - + + SMALL HAND—HISTORY. . ...... . BOOK Vil. 
/ 7? . ( ‘G ( ° 
Sherk leader tU/ CLO the G PUPLELOTL bola ude. 

STANDARD Ill... - - - DOUBLE SMALL.—NARRATIVES, &. - .... . BOOK Vii. 


| — hak ees Lovin he ea ra , 
God 7 ta rd VILE’ ee 72 Y fr COL i td to aa 4 A 


STANDARD lll. - - - - DOUBLE SMALL.—GEOGRAPHY, &. --.-.-:-... BOOK VI. 


We: myYpiorl COUN: DUG Le Wene. IPUCE. 


STANDARD Ill. - - LARGE HAND AND SMALL HAND.—GEOGRAPHY. . -. - - BOOK Va. 


Vakham kulleand 


? proey OVI, of thez. 4 ET =? as 


STANDARD Ill. - - - - SMALL TEXT.—-WORDS AND FIGURES. . . - + BOOK V. 


AAAMMMANNN 


Alster a Ua rAlhon. « Neu ham. 


STANDARD Il... . . HALF TEXT.—GEOGRAPHICAL TERMS ae ae ee ee BOOK IV. 


ACWW, StI AUPE yyy. MIU. 
|v he QW Ll lente. WUdorvtd. 








MURBY’S IMPERIAL COPY BOOKS. London. 3, Ludgate Circus Buildings, E.C. 
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al STANDARD Ii. - - LARGE TEXT AND HALF TEXT.FASY WORDS. . - - - BOOK Ih. 


COMME, CHUA CAME 


LUV loys Coat 


STANDARD Il. - + + HALF TEXT.—DIFFICULT LETTERS. . . - + + BOOK Ill. 


bhivs thie Miss Uhigs AHiga 
1234507 84 0 ) [234507 8G O 


STANDARD |. - - - - HALF TEXT.-LETTERS AND WORDS BOOK Il. 


Aeatll dealt dealt deatl 


STANDARD I. - - HALF TEXT.—LINES, CURVES AND EASY LETTERS. .- . - BOOK I. 


ee ee 


/ 7 V4 / 7° VA yy 
WA } j / y y, Y ] WA Y Vi / WV y / 
j Hh Y WA f J , F ; Y ff Y // / Yj /] y), jf ff WA , 
he 4 Vi d “¢ 4 v/ “4 / Z v/, ij “l “d i, MZ L / / dal i/4 “ 


STANDARD VI. ARITHMETIC.—DECIMALS. . -. - - - + + + BOOK XI. 


3°ZC4 


SPO:OA4CT 























STANDARD Vi. - - - - LADIES’ HAND.—POETICAL EXTRACTS. BOOK XIili. — 


yyy a t Ay s UN Bittlit ttt~gwae Me YaAAL’ — 
a f Ps f Y? 
lp, Att} t Me MOP 6A Ww Me - fe ban pound dt tile: 
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